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IN THIS ISSUE-— 


THE TECHNICAL ARTICLES IN BRIEF 


Spotlage indicators Fresh water fish 


Changes in the total volatile reducing substances and 
bacterial count as indices of fresh water fish spoilage. 
M. N. Moorjani, J. R. Iyengar, K. Visweswariah, D. S. 


Bhatia, and V. Subrahmanyan. 


Determination of spoilage in fresh water fish by means 
of the VRS method together with bacterial counts, or- 
ganoleptie judgments and chemical values has been 
studied. The various procedures as spoilage indicators 


are evaluated. (See page 385) 


Methodology Sampling method for surveys 


A sampling method for household surveys. I. Panel re- 
cruitment for testing wines. F. Filipello, H. W. Berg, 
and A. D. Webb. 


Objective of this procedure was to obtain two probability 
samplings of families, 25% of whom were regular users 
of wine and all of whom had a yearly income between 
$3,000-$10,000. A pretest was employed to determine 
size and number of mailings necessary to obtain the 
required panel. Two cities were used as locales: Wood- 
land and Sacramento, California. The panel was re- 
eruited by a double mailing to a random sample of 
families. Nearly all families eligible for the panel re- 
sponded to the double mailing, with practically all of the 
non-response due to transiency or unwillingness to 
participate. For Woodland, a simple random sampling 
was used; in Sacramento, on the basis of known popu- 
lation characteristics, a proportionate, stratified random 
sample was taken. It was found that the percentage of 
‘active’ (actual return of recruiting card by a respondent) 
response was about the same in both cities, although 
Woodland had a higher proportion of letters returned 
unclaimed. It was also found that response to mailing 
increases with areas of increasing economic level; that 
the first mailing tends to draw a higher proportion of 
general users of wine; that both the type of reeruiting 
letter and agency have an effect on response. (See 
page 387) 


Methodology Fly egg counts 


Method for fly egg counts in tomato products. Charles 
D. Buss. 


The conventional A.,O.A.C. method has been modified to 
inelude a preliminary enzyme digestion of the tomato 


material, Filtration and counting are facilitated and the 


recovery of eggs improved. (See page 391) 


Preserve manufacture 

Effect of different sweeteners 
Some effects of sweeteners on frozen fruits used for 
preserve manufacture. A. H. Bockian and M. Aref. 


Effects of different sweeteners and fruit: sugar ratios on 
quality of Marshall strawberries, Montmorency cherries 
and Liberta peaches frozen for subsequent manufacture 
into preserves were investigated. Results show that ratios 
affect drained weights, that certain treatments affect the 
flavor and color of some thawed fruits and their pre- 
serves, and that there is no clear-cut evidence for the 
superiority of any sugar in these respects. 

A large student taste panel failed to confirm previous 
indications by a small panel that Marshall strawberries 
capped with sucrose and frozen for 6 months yielded bet- 
ter flavored preserves. Fruit packed without sugar and 
frozen for periods up to 8 months and then processed into 
preserves had a color and flavor equal to those of pre- 
serves made from sweetened packs. (See page 393) 


Cooked meat 


Dehydrated cooked meat products. R. M. Ballantyne, C. 
Brynko, A. J. Ducker, and W. R. Smithies. 


Freeze drying 


Typical cooked meat items can be freeze-dried in about 
+ hours using spiked heater plates to ensure efficient heat 
transfer during the dehydration process. Pressure cooked 
meats rehydrate rapidly but products cooked by dry heat 
rehydrate with more difficulty when fat and connective 
tissue are present. Hot-air dried cooked ground beef is 
an acceptable item and rehydrates quickly. There ap- 
pears to be little or no advantage in freeze-drying this 
type of product. (See page 398) 


AUGUST COVER. The cover cut, an artist's concept 
of a typical installation for eathode ray irradiation of 
foods and food products, has historical significance. 
This drawing was used in an article by B. E. Proctor 
and 8. A. Goldblith, which appeared in Foop Tercu- 
NOLOGY for September, 1951. The drawing (courtesy, 
the Department of Food Technology, Massachusetts In- 
stitute of Technology, Cambridgs depicts a 2-story 
arrangement with the generator on the second floor, the 
treatment area on the lower floor. Food is passed under 
the beam on a conveyor belt. 
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This unretouched photograph reproduces 
the colors of the eight principal types of 
Flo-Sweet as precisely as possible with mod- 
ern printing techniques. 

Compare, if you will, Flo-Sweet liquid 
sucrose with distilled water. You can hardly 
tell the difference! Because color is a good 
indication of sugar purity, this is one proof 


of the efficiency of Flo-Sweet's refining 
techniques. 

Note particularly the color of the melted 
granulated, shown at the same concentration 
This, 
we think, proves our contention that you 
can't get quality liquid sugar by 
granulated with water. 


of sugar solids as the liquid sucrose 


mixing 
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Compare the melted granulated with the the colors — and characteristic flavors — are analysis or the practical test of how it r 
Flo-Sweet industrial sucrose, industrial in deliberate and closely controlled. Note their performs in your own food products. You : 
vert, and total invert. Industrial types of clarity and freedom from haze will discover what many Flo-Sweet users 
Flo-Sweet actually show less color than The color of liquid sugar is, of course, only have long known: that Flo-Sweet has es- 
the melted granulated. And up to now, one indication of its quality. We welcome tablished exacting new standards of liquid 
granulated has been the accepted standard comparison of Flo-Sweet with any other sugar quality : 
of purity! sugar — liquid or granulated — on any basis For this is true sugar quality — You can 
In Flo-Sweet amber and golden sugars, whatsoever: color, taste, aroma, laboratory see the difference. 
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EXCLUSIVELY FROM YONKERS, ALLENTOWN, DETROIT, TOLEDO 


OF FLO-SWEET 
| | | q 
| 
~ 
= 
MER SUCK GOLDEN SUCR GOLDEN INVERT 
a 


Color measurement 
Comparison of instruments 


On color measurements of foods. Angela C. Little, C. O. 
Chichester and G. Mackinney. 


By applying statistical methods to the results obtained 
with a series of colored papers on a number of instru- 
ments, including 5 speetrophotometers and 3 tristimulus 
photoelectric colorimeters, high signifieant linear rela- 
tions between all instruments studied were obtained. 
Regression equations were caleulated for each attribute 
of color for each instrument against an arbitrarily chosen 
reference spectrophotometer. In this way, results from 
a series of vegetable purees whose reflectance charac- 
teristics were measured on 3 different makes of colorime- 
ter were placed on a comparable basis. Agreement 
was obtained within the standard deviation. (See page 
403) 


Dehydration 
Actomyosin as measure of damage 


Effects of dehydration on actomyosin in fish and beef 
muscle. Sheila M. V. Hunt and N. A. Matheson. 


Effect of dehydration on actomyosin in beef and cod 
musele has been studied by following changes in solu- 
bility and contractility measurements on muscle fibres. 
As adenosinetriphosphatase is so intimately linked with 
actomyosin, change in enzyiie activity also offered a 
means of measuring damage to this protein. A large pro- 
portion of adenosinetriplosphatase (and also catalase) 
survived the dehydration process. (See page 410) 


Dehydrocanning Apples 


Dehydrocanned apples. M. J. Powers, W. F. Talburt, R. 
Jackson, and M. E. Lazar. 


A method has been developed for preparing canned, 
double-strength, apple pie stock. It involves dipping 
fresh slices in salt and eitrie acid, drying rapidly to 
about double strength, blanching to inactivate enzymes 
and to preheat for canning, filling tightly into cans, 
sealing hot, cooking, and cooling. Storage stability is 
good through one year at 70° F. but browning occurs on 
storage at 90° F. Chief advantages are economies in 
packaging, transportation, and storage. (See page 417) 


Tomato juice 


Quality improvement 


High viscosity of cell wall suspensions prepared from 
tomato juice. R. T. Whittenberger and G. C. Nutting. 


Viscosity of tomato juice was doubled and even tripled by 
removing the soluble components from the juice. For 
example, viscosity was increased from 230 apparent centi- 
poises (ep.) to 700 ep. by washing the juice on a fine sieve. 
The washed product resembled a puree in consistency, 
although its solids content was only 0.7%. Viscosity re- 
mained high following the addition of soluble non-ionic 
substances such as sugars, but was reduced greatly by the 
presence of electrolytes. Even the small amount of elee- 
trolyte occurring naturally in fresh tomatoes was suffi- 
cient to hold viscosity at a relatively low value. Micro- 
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seopie observations and chemical tests showed that high 
viseosity was associated closely with the cell wall fraction 
of the juice. Pure cellulose walls at a concentration of 
only 0.2% gave a suspension as thick as the original whole 
juice containing 6.3% total solids. The commercial sig- 
nificance of these findings is discussed. (See page 420) 


Packaging 


Effect of packaging materials and techniques on shelf 
life of fresh poultry meat. J. V. Spencer, F. E. Wells 
and W. J. Stadelman. 


Fresh poultry meat 


A study was made on the effect of various packaging 
materials and techniques on the shelf life of fresh poultry 
meat. Parts of this study involved meat treated with 
30 p.p.m. of both chlortetracyeline and oxytetracycline. 
A third part involved untreated meat. Cellophane sheets, 
polyvinylidine bags (Cry-O-Vac) and _polyvinylidine 
sheets were used as the protective coverings. Data are 
presented to show the effect of the type covering and the 
influence of antibiotic treatment (with and without 
evacuation of air) on storage time. Determination of 
time to spoilage was determined organoleptically while 
slime smears were made to observe changes occurring in 
the microflora as storage time progressed. Differences in 
shelf life relative to packaging techniques were observed. 
Partial evacuation of the containers was found to account 
for increases in “shelf life,” regardless of the treatment 
the meat received prior to packaging. (See page 425) 


FUTURE MEETINGS FOR FOOD TECHNOLOGISTS 


September 7-12 134th National Meeting of the American 
Chemical Society, Chicago, Illinois 


September Eleventh World’s Poultry Congress, Mexico 
21-28 City, Mexico 
October 13-15 Association of Official Agricultural Chemists, 


Inc., Shoreham Hotel, Washington, D. C. 


October 22-24 Fifth National Vacuum Symposium, Ameri 
ean Vacuum Society, Sir Francis Drake Hotel, 


San Francisco, California 


December American Association for the Advancement 
26-31 of Science, Washington, D. C. 
1959 
May 17-21 Nineteenth Annual Meeting of the Institute 
of Food Technologists, Bellevue-Stratford 
Hotel, Philadelphia, Pennsylvania 
1960 
May 15-19 Twentieth Annual Meeting of the Institute of 


Food Technologists, Civic Auditorium and 
Hotel Whitcomb, San Francisco, California 


1961 
May 7-11 Twenty-first Annual Meeting of the Institute 
of Food Technologists, Hotel Statler, New 
York, New York 
1962 
June 17-20 Twenty-second Annual Meeting of the Insti- 


tute of Food Lechnologists, Americana Hotel, 
Bal Harbor, Miami Beach, Florida 


An open invitation is extended to readers of FOOD TECHNOLOGY 
Illinois notices of annual or national meetings of interest to food 
te send in to the Editerial Office, 11606 South Bell Avenue, Chicage 43, 
technologists. 
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AND DIRECTORY 


Editorial Office 
11606 South Bell Avenue 
Chicago 43, Illinois 


Address to this office all manuscripts, 
proofs, letters pertaining thereto, ete. 
Prospective contributors are invited to 
send for the pamphlet ZJnformation and 
Suaqestions to Authors which contains 
style instructions. 


Business Manager 

S. LAWRENC! 

176 West Adams Street 
Chieago 3, Illinois 


Address to the business office all re 
quests for subseriptions, changes of ad 
dress, and information on advertising. 
Claims for copies lost in the mails must 
be received 30 days after issue (90 davs, 
foreign). Changes of address must be 
received at least two weeks before date 
of issue. 


Subscription Rates: For members the 
cost of subscription is included in the an 


nual dues. Non-members: Domestic, U.S 
Terr., Canada and Mexico, $11.00 per 
vear; all other countries, $12.00 per 


year. Single and back copies: domestic, 
$1.50; foreign, $1.75 


Advertising Representatives: Eastern: 
Dunean Macpherson, 126 Summit Avenue, 
Jenkintown, Pa. Midwestern: Dale Me 
Cutcheon & Co., 154 E. Erie Street, Chi 
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A. Ayres Company, 233 Sansome Street, 
San Franciseo 4, California; 5880 Holly 
wood Boulevard, Hollywood 28, California. 


Publication Office 
Tue GARRARD PRESS 
510 North Hickory 
Champaign, Ill 


Address to the Publication Office all 
requests for non-member subscriptions, 
back volumes, single copies (costs are 
listed above Authors desiring reprints 
should address orders to this office; rates 
are printed on the order blank. (Requests 
for a single reprint of a published paper 
should be addressed to the author.) 

Foop TecHNoLoey is published by the 
Institute of Food Technologists and 
printed by The Garrard Press, Cham 
paign, Illinois, U.S.A. 

Copyright, 1958, by the Institute of 
Food Technologists. 

Mailing Permit: Entered as second 
class matter, Feb. 25, 1947, at the Post 
Office at Champaign, Illinois, under the 
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Responsibility for statements appear 
ing in Foop TrecnNo.Loey rests on the 
author thereof; points of view expressed 
in the columns of the jeurnal do not 
necessarily have the endorsement of the 
Institute of Food Technologists. Men 
tion of commercial products in the tech 
nical pages of this Journal is not to be 
construed as a recommendation of such 
products over others in the same category. 
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Food Preservation by Radiation as of 1958 


A Report to Management 


Tue ARMY'S radiation preserva- 
tion of food effort represents a response to the chal- 
lenge created by new weapons. The product of this 
new technology will, with improved dehydrated food 
products, provide added support to a feeding system 
that proposes no refrigeration for food in the combat 
zone. Implications of the process to American busi- 
ness and to consumers other than military have been 
recognized by industry as well as by various interested 
nondefense Government agencies. 

Government interest has resulted in the formation 
of the Interdepartmental Committee on Radiation 
Preservation of Food (Figure 1). The Committee is 
composed of top-level representatives from the De- 
partments of State, Army (representing the Depart- 
ment of Defense in this field), Interior, Agricul- 
ture, Commerce, the Department of Health, Edu- 
eation and Welfare, the Atomie Energy Com- 
mission, and Small Business Administration. On 
May 15, 1956, acting upon the suggestion of 
Seeretary of Defense, representatives from six of 
these agencies met to form the Interdepartmental 


Kevin G. Shea 


Executive Secretary, Interdepartmental 
Committee on Radiation Preservation 
of Food, Washington, D. C 


Committee. Shortly thereafter the Department of 
Interior joined this group and in January 1958 the 
Small 
ber. 

and appointed representatives to various of 21 sub 
whose joint blanketed the 
Government effort (4). This interest on the part of 
industry and government has resulted in their active 
participation, which, in turn, argues well for develop 
ment of firm industry capability—upon which 
the Military’s best hope in times of crises. In 
nition of this fact, and cognizant of the need for a 
careful appraisal, representatives of the subcommit 
of the Interdepartmental 
November 20, 1957, and reviewed 
effort. Later, at Gatlinburg, January 
1958, the Fifth Annual Meeting 
held by the U. S. Army Quartermaster Corps and 
several days of discussion and review took place with 


Business Administration also became a mem 


Each agency, of course, had its special interests 


committees, activities 


rests 


recow 


Committee met 
the 


lennessee, 


tees on 


Government 


Contractors’ was 


over 200 contractors’ representatives from industry, 
universities and related fields and other 
people in attendance. 


interested 


INTERDEPARTMENTAL COMMITTEE ON RADIATION PRESERVATION OF FOOD 


PURPOSE 


To coorginate the 


government effort 


WORK PHASES 


Broad program stimulation 
and coordination 


in food irradiation, 
and to promote early 
commercial real iza- 
tion of the process. Research and development 

1. Source of radiation 


2. Whol esomeness 


3. Commodity development 


Process equipment 
development 


5. Pilot plant construction 
and operation 


Industrial education 
Economic and market analysis 


Government financial 
encouragement 


International relations 
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Department of State 
Department of Interior 
Department of Agricul ture 
Department of Commerce 


Department of Health, 


The Atomic Energy Commission 


Department of Army 


— 


Business Administration 


PARTICIPANTS 


Education and Wel fare 


OBJECTIVE . . . 


To bring radiation 
Preservation into 


industrial use. 


Figure 1. 


; 
ta 
| 
3 
ANG 
ry 
— 
stag 
— 


Discussions ranged over the entire field, outlining ‘ 
major achievements and reviewing problems. The ia 
tone of the meetings was optimistic and reflected an | 
increased mutual understanding of the magnitude of 
the task. Decisions were arrived at through open 
discussion, and confidence in the successful applica 
tion of radiation to food preservation was much in 1 
evidence. Di cussions chiefly involved efforts to refine 
the process and to determine and increase produet t 
acceptability Much of the following information is 
based upon that presented at these meetings 
PRESENT PRODUCT STATUS 
Various foods have been successfully irradiated, 
using the diverse available sources, some at steriliza 
tion levels. some at lower doses. A list of foods of 
particular interest to the Armed Forees that have 
been subjected to intensive investigation follows — i 
Pork Carrots 
Bacon (‘abbage (Slaw 
Chicken Apples 
Peaches 
Lamb Citrus (Lemons and 
Cod Oranges 
Shrimp Dried Fruit 
Potatoes, White Flour 
Potatoes, Sweet Cereal Bar 
Green Beans Beef Stew 
Broccoli (‘hieken Stew 
Many of these foods have been stored suecessfully at ae 
room temperatures ; others are still under test Ex : i 
tensive ‘‘wholesomeness’’ tests have been conducted 
for these or similar products. One, a pork product, 2 
has progressed to the point where a tentative pur : . 
chase description is being drafted 
| 
Meat 
Sterilized irradiated precooked pork loin is a 
particularly attractive product and studies indicate 
that it is both appetizing and nutritious. After From Aroma 
clearance for wholesomeness the Army will solicit a 5 7 
trial procurement of this product Although the to Zest : 
economies are not vet defined, other meats such as We offer 
sterilized chicken and bacon also are indicated as 
likely candidates for clearance by the appropriate the best! 
Government ageney and for industrial support i: 
‘*Radio-pasteurization’’ of meats, smoked or other P & S Concentrates is 
wise, such as sliced sausage, retail beef and pork cuts e 
and chicken parts, has attracted the interest of vari and Polvaromas is 
ous meat packers. The extended shelf life resulting (Spray-dried) 7 
from this process opens the door to the development - 
of new and advantageous marketing techniques. The 
time gained in the market channels will allow the 
meat packer sufficient time to prepare, package, label, 
and ship retail euts of meat. Other commercial proba 
bilities include a meat tenderization process, based on 
high’ holding temperatures sanitary control POLAK SCHWARZ ING 
through irradiation. The commercial value of mar . ¥ 
keting pork products, guaranteed to be trichina and Rye ° 


disease free which woul l eost only a cent or so more | 667 WASHINGTON ST NEW YORK 14, N.Y. 


per pound than untreated pork, undoubtedly has in ice Angeles, Calif.; Toronto; Cans 
trigued the management of large meat packing Tetert & Guttenberg, N ulver City, Calif; 
companies vew York, N. Y 
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We're not. Vitamin A is one of the three principal prod- 
ucts we make 

We concentrate a large share of our research activity 
on the vitamin. Always have. 

Our customers benefit from this. They benefit because, 
to handle the fine points of the business, practical or 
theoretical, we have on deck people who have been in 
the vitamin A business for most of their working lives. 
The customers benefit because it is the kind of research 
that resulted in our offering the first natural ester con- 
centrate of vitamin A back in the thirties, the first com- 
mercial synthetic vitamin A in America a few years 
later, steady product improvement ever since. Today 
we don't take a back seat to anyone. You may know 
all this. 

We make Myvax® Vitamin A Palmitate and Acetate 
and put it up in custom-potency cans as Myvapack" 
Vitamin A. Also Myvax. Dry Vitamin A Palmitate for 
those who need a high-potency, high-stability dry 
form. Information and quotations from Distillation 
Products Industries, Rochester 3, N. Y. Sales offices: 
New York, Chicago, and Memphis « W. M. Gillies, 
Inc., West Coast * Charles Albert Smith Limited, Mon- 
treal and Toronto. 


leaders in research and 
production of vitamin A 
Also .. . vitamin Rite 

distilled monoglycerides... 


some 3600 Eastman Organic 
Chemicals for science and industry 


Distillation Products Industries 
iso division of Eastman Kodak Company 


Seafood 


Seafood has also been successfully irradiated 
Radio-pasteurization presents an opportunity to the 
fisheries industry to reverse the declining trend of 
the ‘‘fresh’’ fish market. Crab meat, a high cost item 
in popular demand, has been successfully held at low 
temperature after low-dose irradiation, for several 
times its normal shelf life. Higher doses generally 
result in inereasing off-fiavor and odor and these 
characteristies vary quantitatively with the pretreat 
ment and the species. The storage life of Pacific cod 
fillets has been extended over 4 times through low 
dose irradiation. 


Fruits and Vegetables 


It has been estimated that 25 to 50 of the fruits 
and vegetables scheduled to be eaten fresh spoil be 
fore being consumed. This unfortunate situation he 
created a strong economic incentive which makes it 
probable that radio-pasteurization of fresh produ: 
will be one of the first industrial applications in th: 
food field. 

Profit possibilities in shipping radio-pasteurized 
fruits and vegetables (strawberries, peaches, grapes 
lettuce, ete.) to off-season markets has seized the in 
terest of various food preservation and transportation 
companies. Products irradiated thus and then rv 
frigerated can be shipped to the New York market 
from areas as far distant as California. Studies at 
the University of Michigan, based upon experimental! 
evidence and upon the loss claim records of Various 
railroad systems (6), anticipate large savings from 
the control of brown rot’’ of peaches. Furthermore, 
the Michigan workers have found that the flavor of 
canned peaches can be improved through the use of 
radio-pasteurization to allow the harvesting and 
handling of mature peaches without undue loss prior 
to canning. Sprout inhibition, particularly of pota 
toes, enables this important staple to be held for 
longer periods at higher temperatures. The outlook 
is good for combination processes (high-temperature, 
rapid-heating, and irradiation) for sterilizing pureed 
sweet potatoes, squash, pumpkin and the like. Such 
diverse products as corn and peaches have been 
sterilized through the use of irradiation alone but 
to a greater degree than is true of such older processes 
as canning, much remains to be done 


Industry Interest 


Recent signs of independent industrial interest ar 
at hand. Hotpoint Company workers report signifi 
cant extension of refrigerator shelf life of foods wit! 
a ‘‘gamma tray’’ (3). The gamma tray contains a 
very small amount of cobalt 60. The satisfactor) 
storage life of fresh vegetables in the gamma pan is 
stated to be 1.4—-1.7 times the untreated controls. Of 
interest also is a patent recently issued to the Nuclea: 
Corporation of America, Ince. (7), involving cargo 
carried in a reactor powered ship. The proposal is 
to irradiate the cargo en route to market, using th 
radiation source at hand. Such irradiation would 
control post harvest diseases of fruits and vegetables 
delay germination of grain, and inhibit the sprouting 
of root crops. 
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How much did the emulsifier cost? 


We know this: if the manufacturer of the shortening 
makes his own emulsifier it can and often does cost him 
more than if he had bought it from DPi. Because 
pound for pound of actual monoglyceride, no emulsi- 
fier you can get or make is less expensive than Mp- 
verol™ Distilled Monoglycerides 

That's one thing. For another, the man who makes 
his own gets only a mixture. So he has to assay tt for 
monoglyceride content. That takes time 

Then suppose he has to run it through the deodor- 
izer. He loses some, isn't sure how much. That doesn't 


help quality. 


distillers of monoglycerides 
made from natural fats and oils 


Myverol Distilled Monoglycerides are almost straight 
mono. You can add them after deodorization without 
affecting the taste, odor, or color of your product. 
You know exactly how much texture-improving 
effect you are achieving 

We like to demonstrate all this, or have you prove 
it to yourself. That’s how we make sales. Samples and 
information from Distillation Products Industries, 
Rochester 3, N. Y. Sales offices: New York, Chicago, 
and Memphis « W. M. Gillies, Inc., West Coast ¢ 
Charles Albert Smith Limited, Montreal and Toronto. 


Also ... Vitamin A in bulk 
for foods 


and pharmaceuticals 


Distillation Products Industries is division Eastman Kodak Company 
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how to select 
the right 
antioxidant 
for your 
products’ 


PROTECTION! 


Universal’s personalized service 
insures the correct Sustane 
formulation for maximum product 
protection— 


Knowing exactly the antioxidant 
formulation to use for the specific product 
is a science. It's the science we practice 
every day. 

Our technical staff is at your service, 
without obligation, to assist you in selecting 
the specific Sistane formulation for your 
product and process. 


A post card or letter, wire or phone call, 
will put us to work helping you solve 
rancidity and stability problems. Don’t take 
chances with your product quality and its 
protection . . . get in touch with us today. 


UNIVERSAL OIL PRODUCTS 
COMPANY 


30 Algonquin Road, Des Plaines, Illinois 
ROdney 3-6000 (Chicago Exchange) 


Another evidence of industry interest is the appear 
ance of want ads that seek personnel whose specific 
responsibilities will be to keep management informed 
of significant developments in food irradiation 
banking houses, insurance companies, and financial 
management firms continually monitor the field 


Large 


AREAS OF CURRENT AND CONTINUING INTEREST 
Required Dose 
The following approximations of the require: 
radiation dose have been established for 4 types of 
application : 
10,000 rads* 
50.000 rads 
500,000 rads 
4,800,000 rads 


Sprout inhibition 
Insect deinfestation 
Pasteurization 
Sterilization 


It should be stressed that these values are tentative 
and their inelusion in such a list tends perhaps to 
lend a spurious finality to these values as against 
those as yet undetermined. There are strong indica 
tions, for example, that the sprout inhibition dose may 
be redueed 50% or more. The importance of such a 
reduction is illustrated by recent experience wit! 
potatoes irradiated at 20,000 to 40,000 rads. These 
potatoes show an increased incidence of rot in stor 
age due to inhibited wound healing 
tions are that reduction in dose rate will aid in over 
coming this problem, as will the determination and 
selection of those potato varieties most resistant to 
radiation damage. 


Present indica 


The sterilization dosage listed is based upon formu 
las derived from the canning industry's experienc: 
and assumes a highly contaminated raw product. It 
is generally accepted as a useful bench mark at this 
However, the validity of th 
transfer of such principles to a process of a different 


stage of the process. 


kind is being examined. The figure is necessarily 
oversimplified and will be subject to much futur 
evaluation. The evidence indicates that the sterilizing 
dose required varies with the produet irradiated and 
the initial bacterial load (5) and requirements fre 
quently have been below 4.8 million rads 
information indicates a sterilizing dose between 3 and 


(Present 


6 million rads, depending on the food irradiated and 
the use of combination treatments.) Furthermore, 
the use of control measures of demonstrated validity, 
such as in-plant chlorination, can lower the contami 
nation load and thus lower the required dose. This 
type of control has already been accomplished by in 
dustry in cooperation with the Armed Forces in the 
procurement of such products as the Frozen Pre 
cooked Meal (2). 

Sterilizing doses will not deactivate enzymes, how 
ever, and in time and at higher temperatures this will 
affect stored food quality. Since these naturally oc 
curring substances are inactivated by pasteurizing or 
cooking temperatures, the combination of heat plus 
radiation to sterilize meat and other foods is par 
ticularly attractive. Various additives, for example, 
the antibioties, offer much promise with respect to 
lowering dose requirements. 


*“Rad—A unit of radiation measurement: The absorption 
of 100 ergs of energy per gram of material. 
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Radio-pasteurizing dose requirements are being de- 
termined for specific microorganisms in order to 
establish the required dose more accurately. Indus 
try is particularly interested in radio-pasteurization 
as the shelf life of foods, normally with some re 
frigeration, can thus be extended. At the same time, 
problems related to wholesomeness and acceptability 
are minimized. Similar studies with various insects 
will help bracket the ‘‘inseet deinfestation’’ dose 


Acceptability 

The problem of dose leads directly to that of 
acceptability sinee flavor and odor molecules are 
altered, frequently unpleasantly, as the dose in 
creases. The immediate solution would be to lower the 
total dose required through the use of additives or 
combination processes or otherwise. Concurrently, 
foods of greater inherent resistance to irradiation 
damage should be determined and utilized, just as 
we now have a ‘‘canning’’ as well as an ‘‘eating”’ 
peach, a prune as well as a plum. Ultimately the re 
sults of fundamental research in this area, presently 
increasing in numbers of individuals engaged and 
scope, should provide solutions 

Ilowever, there is no foreordained reaction to a 
new flavor by an individual. Numerous new flavors 
have been received with favor in the past; an example 
frequently cited is pasteurized milk, now normally 
preferred to raw milk. Many specialty cheeses and 
other foods of exotic taste have achieved wide aecept 
ance, and hence it may well be that some of the flavors 
induced by radiation will gain approval. Various 
canned foods are preferred by some individuals to 
their fresh or frozen counterparts—evidence that 
preservation in itself is not a deterrent to acceptance 
There are many other examples of this faet 

The determination of acceptability is subjective 
The Army has noted a wide variation in taste panel 
results reported by its contractors from time to time 
throughout the country on similar irradiated foods 
It is generally recognized in the field of food tech 
nology that there is lack of standardization of both 
specific techniques and of interpreting results (7) 
Heavily irradiated food has been rated highly by one 
laboratory and similar food treated to a lighter radi 
ation dose has been rated poorly by another. The 
Army is presently standardizing the interpretation of 
the results of its contractors. Of course, other factors 
than the attitude of the taster may operate and are 
being investigated: poor dosimetry or lack of knowl 
edge of the true dose that the particular food being 
tested has received may have been a factor in the past. 
Other possibilities include varying genetic charae- 
teristics of the ‘‘same’’ kind of food, or the effect of 
packaging material, and so on 

The problem of acceptability will be greater for the 
civilian trade than for the Military, as food prepara 
tion procedures, which may in some cases be the de 
termining factor, can be controlled more closely by 
the latter. The Department of Defense recently 
announced a troop acceptability test, wherein irradi 
ated food would for the first time be served as part 
of a regular meal in a mess hall. This test started at 
Mort Lee, Virginia, during the week of April 27, 1958, 
and will yield the first information of its kind, 
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UNSATURATED 
SAFFLOWER OIL 


How can you improve your product with 
Safflower Oil? 


* Safflower Oil contains the highest 
percentage of essential fatty acids (73% 
linoleic) of any commercially available 
vegetable oil. 


Bland, palatable, odorless, stable... 
can be used in place of any other high 
quality vegetable oil in food processing. 


Your customers are vitally interested in 
the relationship of essential fatty acids 
to health. 


* Safflower Oil is readily available now. 


Safflower Oil is stable in price, 
reducing fluctuation in product cost. 


Find out now how Safflower Oil can 
improve your product for the future. 
Write for samples and information. 


RESEARCH AND DEVELOPMENT DEPT. 
PACIFIC VEGETABLE Oil CORP. 

62 Townsend Street 

San Francisco, California 
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BUTTER CREAMS 
HARD CANDIES 


RAMELS AND 
EAM CENTERS 


condies, icingt, fondant: coke. Here's the one Taquid 
COFFEE CONCENTRATE Americon Food retains 
100% full-bodied arome © delicious fewor of fresh-brewed itoffee. 
was developed exclusive. o fever for use im fine foods. For hard 


dispersed PURE COFFEE PASTE 190 


185 and PURE COFFEE PASTE | 90. 
AMERICAN 
To odd the mosterful touch of proc 


ILS Instant Ligwid Stabilizer See Extracts 
Pure Maple Gancentrai. a ‘owde 
Pure Fruit Extracts and Emulsions 


STANLEY AVENUE, BROOKLYN 6 


Coffee fluvor is @ best-seller in every jee creams, 


candies ond other produc: where minimum is 


Seil more coffse-flavored (000 depend on PURE COFFEE CONCENTRATE 


Dosimetry 


The problem of acceptability is related to dose and 
equally to that of dose measurement. Within the past 
year it has become possible to measure dose with 
greater precision than heretofore. A degree of cali 
bration has been achieved at the National Bureau of 
Standards on dose-measuring equipment of interest 
to the Army’s effort in this field. Cheap dosimeters, 
accurate over the range envisioned, must be’ de 
veloped and used before and during processing, 
however, to definitely establish the absorbed cose 
The absence of such guarantees would preclude the 
use of the process. Precise or reasonably precise con 
trol of dosage minimizes off-flavor production. Over 
dose could precipitate serious losses. Underdose, 
even more undesirable, would permit survival of 
destructive and even deadly microorganisms. While 
considerable strides have been made in dosimetry, 
more precise measurements and controls will be re 
quired for effective processing. 

Until recently, dosimetry was concerned with medi 
cal therapy applications in) which dose magnitudes 
and rates are very low compared to that contemplated 
in this new technology. The National Bureau of 
Standards has begun work on a graphite calorimeter 
and a graphite ionization chamber, either one of 
which could serve as the country’s primary dosimetry 
standard and against which all other secondary 
standards could be calibrated The radiation project 
at the Quartermaster Food and Container Lnstitute 
for the Armed Forces has adopted a secondary 
standard dosimetric system which eventually can be 
calibrated against a national primary standard. This 
system is based on work done at the Stanford Re 
search Institute and has been recommended by the 
National Research Council subcommittee assigned 
to food radiation. SRI is also developing a continu 
ous monitoring system for the sources to be installed 
at the U.S. Army lonizing Radiation Center planned 
for construction in Lathrop, California. This system 
undoubtedly will be closely observed by — those 
Government agencies concerned with inspection and 
health hazards. Rapid advances in these fields will 
be critical to the acceptance and wide use of the 
process. 


Wholesomeness 


The Surgeon General of the Army is running an 
exhaustive series of tests using a protocol developed 
jointly with the Food and Drug Administration. To 
date there has been no evidence of toxie or other 
adverse effects from consumed irradiated foods 
There have been some losses in vitamins, comparable 
to that experienced with canned food. There has been 
no significant difference in the metabolic availability 
or the digestibility of irradiated as opposed to identi 
cal but nonirradiated foods. 

In order to obtain consumer preference evaluation, 
various foods, selected for class coverage and to give 
a variety which in sum will be adequate for a one 
month non-monotonous diet composed entirely of 
irradiated foods, are scheduled for evaluation, as 
mentioned, at Fort Lee, Virigina. The foods are to 
be fed singly as part of a nonirradiated diet. Each 
troop volunteer, selected by the Surgeon General’s 
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new ways 
to new Eye-Appeal 


The challenge has been met. By using color more 
effectively, food processors are making their products 


more appetizing today than ever before. 


Working within the letter and spirit of present Certified 
Food Color Regulations, we have helped many processors 
to step up the appetite appeal of new and existing lines. 
Right now our Technical Service Laboratories are better 
staffed and equipped than ever to give you prompt, 
practical help on re-matches or new formulations. 


We make the broadest range of certified primary and 
secondary colors anywhere available, all precisely 


standardized for shade, pure-dye strength and composition. 


May we serve you? 
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CERTIFIED COLOR DIVISION 
<> MATIONAL ANILINE DEIVESETONM ALLIED CHEMICAL CORPORATION + 40 RECTOR STREET, NEW YORK 6, W. Y. 


Boston Charlotte Chicago Philadelphia Portland, Ore. San Francisco Toronto 
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In making tinplate, the even distribution of tin over 
steel sheet is of prime importance. Varying thickness 
of coating would mean uneven protection for canned 
products. The X-ray tinplate gage shown above has 
proven an answer to this problem. 

As rolls of shining tinplate speed from giant elec- 
trolytic tinning lines, samples are taken at regular 
intervals. Each sample is passed through the X-ray 
unit for measurement. Here, a beam of X-rays 
is directed at the tinplate. This radiation passes 
through the tin coating into the steel sheet, where 
the iron atoms are caused to fluoresce or emit new 
X-rays of their own. In passing back out through 
the tin coating, some of these fluorescent X-rays are 
absorbed. The thicker the tin is, the more X-rays 


are absorbed. By measuring the amount of fluores- 
cent X-radiation above the sheet of tinplate with a 
Geiger counter, the thickness of the tin coating is 
determined. 

Careful processing, typified by X-ray measure- 
ment, accounts for the consistently high quality of 
USS Tinplate ... and for the expanding number 
of products protected by it. United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa. 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel — San Francisco 
Tennessee Coal & tron - Fairfield, Alabama 
United States Stee! Export Company 


United States Stee! 
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representative for participation, will be examined 
before and 3 months after his participation in these 
tests 


Packaging 


Recent research indicates that the loss of physical 
properties of irradiated packaging materials is small 
and of little significance. The change in chemical 
properties of the packaging materials is of great 
importance since minute amounts of substances pro 
duced through irradiation may result in undesirable 
side effects in foo Such substances must be avoided 
It is also necessary to improve these containers and 
their closure as to prevent bacterial recontami 
nation 

At sterilizing doses the only satisfactory container 
at present is the commercial tin ean. Although these 
cans are suitable for irradiation by cobalt 60, there is 
a theoretical possibility that the 24 MEV. electron 
accelerator to be installed at Lathrop, California, may 
cause induced radio-activity in the can As with 
canned foods, the choice of can enamels will vary with 
the produet 

Economics 

The long term economic and market impact of 
radiation preservation of food cannot vet be deter 
mined, In the last analysis, this will depend largely 
upon the ultimate costs of sterilization or pasteuriza 
tion of various commodities by radiation as con 
trusted with comparative costs by alternative forms 
of food preservation ino relation to additional bene 
fits which may be obtained through this new method 
The economic impact will also be contingent upon the 
rate of technical progress made in achieving mint 
mum measures of wholesomeness for individual com 
modities and in securing consumer acceptability 

The U. S. Army lonizing Radiation Center pro 
posed for the Lathrop, California, site has, as one of 
its main funetions, a determination of the economic 
parameters on a pilot plant basis. The troop feeding 
experiment at Fort Lee may contribute valuable in 
formation on acceptability 

The subcommittee on Economie and Market Analy 
sis of the Interdepartmental Committee is currently 
collecting and analyzing data and plans to issue a 
series of reports dealing with economic considerations 
as soon as adequate information is available for this 
purpose 


PATENTS 


\n early patent application in the field of preser 
vation of foodstuffs by the use of radioactive fission 
products was filed in the name of Dr. Lyle E. Borst 
September 2, 1944, be the Government’s Office of 
Scientific Research and Development. This applica 
tion was assigned to and prosecuted by the Govern 


ment, but never matured into a patent 


The complete patent plication, Serial Number 552, 
ha been aeeessible to the sinec Apnl 1952 

either enn be nspoecte premises of the I S. Patent 
(thee, or a photostatie cop 0 the ipplieation or, if desired, 
of the complete ipplies tile ean be obtained from the 
Paten Offiee at a eost of 30¢ per typewritten sheet \ brief 


ind rather incomplete abstract of the patent application 
appeared in the Patent Offiee Official Gazette of April 29, 


The Borst application describes alternate 


pre 


1. Treating food by conveying it into the close 
vicinity of Uranium 235, undergoimg fission in a re- 
actor ; 

Treating food by conveying it, by means of a 
conveyor mechanism (or conduits, in the case of 
liquid foodstuffs, such as milk) into the close vicinity 
of concentrated source of radioactive fission 
products already formed; or 

3. Incorporating radioactive fission products with 


the food before Canning 


The statements of the Borst application thus are 


now publicly available Patents and patent applica- 
tions for the treatmen if foods with high speed elec- 
trons such ¢ Lost oduced from a high voltage 
electron acceler: is understood, fall under 
the provisions of 1 tomie Energy Act and are 
treated like any other t or application 

A number of patents for processes of treating foods 
with high speed electrons have already been issued to 
various patent owne ind other patent applications 
are undoubted] pending rest nably, there may 
still be much room r new idez n the field of treat- 
ing foods with hig rons, e@g@.. in the 
lopment of eondit avoid off-flavors, 
improve the ‘penetrability food items, mini 


mize the dose required and 


CITRUS OILS 


j is ¢ Ou 


Do 


OLL Ot MES 


World's Largest Producer of 
OIL OF BITTER ORANGE H.P.N.F. 
Vanufacturers of Finest 


Terpe neless and Cor ntrated 
(utrus Oils 


OIL OF ORANGE VALENCIA 
OIL OF GRAPEFRUIT FLORIDA 
OIL OF LEMON CALIFORNIA 


Serving the Flaver and Food 


Industries for over 35 Years 


Citrus & Allied Essential Oils Co. 
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Extra Added Attraction 
for Infant and Dietary Foods! 


SHEFTENE® 


Sodium and Calcium Caseinates 


(NATURAL — NOT CHEMICAL — SUPPLEMENTS! ) 


SHEFTENE concentrated high-quality protein supple- 
ments, derived from milk, provide an abundance of all the 
essential amino acids, including lysine. Because a child's 
need for high-quality protein is greatest during his early 
growth years, SHEFTENES are considered nearly perfect 
nutritive supplements for use in infant and dietary foods. 


SHEFTENE CALCIUM CASEINATE is o water-dispersible 
bland white powder, high in protein (90%) and calcium 
and with a low sodium content that recommends it par- 
ticularly for use in diet and infant preparations. 


SHEFTENE SODIUM CASEINATE, also a water-soluble 
high-protein powder, is an ideal additive in infant and 
diet foods, as well as an effective bodying and texture- 
improving ingredient in dietetic ice cream, and functional 
agent for a wide variety of food products. 


Use either or both of these high-quality SHEFTENE con- 
centrated supplements to lend added nutritive value and 
appeal to your entire product line. Samples and technical 
data available on request. Write Dept. FT-858. 


CHEMICAL 


NORWICH, N.Y. 
A DIVISION OF NATIONAL DAIRY PRODUCTS CORPORATION 


Western U.S. distribution through 
BRAUN-KNECHT-HEIMANN CO. 
and Affiliates — San Francisco 


CONCLUSION 


This new preservation method must develop natu 
rally, fully supported by research. Unfortunately 
many of those who are watching this novel process 
develop tend to think in terms of the older methodolo 
gies. But this new development cannot by its very 
nature be a duplication of previously existing tech 
nologies such as canning. Certain differences stan 
out. For example, irradiated foods require massive 
loses of radiation energy to inactivate enzymes 
whereas enzymes are easily destroyed by heat. But 
heat, on the other hand, causes changes in the charac 
teristics of foods that are different and of greate: 
magnitude than those induced by irradiation 

Real strides have been made in progressing food 
irradiation toward its goal. The information being 
derived must be utilized intelligently, however, and 
with due regard for the problems entailed in fitting 
a new mode of preservation into the fool industry 
and the food economy. 

The economies of the process remain to be defined 
It can be expected that effective plant inspection wil! 
make it possible to use a lower sterilizing dose for 
military procurement. Well-directed control of food 
preparation procedures should result in greater ac 
ceptability by the military consumer. Industry will 
tend to work, no doubt, with lower-than-sterilizing 
doses at first. But in view of the fact that fully 
acceptable, completely sterile products have already 
been produced in the laboratory, there is no reason to 
doubt that sterilization will ultimately be practicable 

The canning industry has not developed a method 
of preserving steak and the frozen food industry has 
not found a means of freezing lettuce. Nor is it to be 
anticipated that this newest of preservation forms 
will be applicable to all foods. Yet, from the evidence 
presented at two recent meetings, it certainly will 


have many applications. 
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Of Professional Interest 


Tins SPRING, under some old apple 


trees, | found what I took to be a fungus, growing 
rather abundantly. It resembled nothing | had ever 
seen before, nor any thing | would want to eat, but it 
seemed to my untrained eve to mateh a picture of the 
morel in an old National Geographic. The caption 
said it is an epicure’s delight, safe to eat when in good 
condition. My wife recalled an essay by Louis Brom 
field, describing the eestatie thrill of finding 6 morels, 
and [ had 24, if they really were morels. I harvested 
them and gave them to my secretary. She relied upon 
my identification, of which | myself was uncertain, 
and reported them to be delightful. A second crop of 
12 I tried on a colleague, who likewise survived in a 
state of bliss. The consistent results of this limited 
human experiment on safety and consumer accept 
ance convinced me. My wife and I ate the third crop 
ourselves, regretting o1 ly that five-sixths of the total 
yield had been devoted to the evaluation of safety 
An industrial firm which spent five-sixths of its 
potential profits on evaluation of safety would not 
long remain in business, but my resources can stand 
the strain for a luxury item like the morel. Further 
more, there may be a crop next year, and safety has 
now been established 

What I have to say about safety evaluation applies 
with equal force to intentional additives used to im 
prove the character of food, and to incidental residues 
which may remain in food from the use of compounds 
in production, processing and packaging. The reason 
for material being present in food has no bearing on 
whether or not it is safe. The amount present has 
great bearing on safety 

It seems to me there is much loose talking and 
thinking on the subject of amounts. We shouldn't 
talk in quantitative units unless we have a tactual or 
operational concept of their magnitudes. How do you 
visualize one part per million? It is one drop (0.06 
mil well mixed with 16 gallons, or 80 fifths. This 
makes a very dry martini indeed. If the perfect host 
had served a fifth of gin as these dry martinis every 
day of the Christian era, more than a quarter of his 
fifth of Vermouth would remain unused today. <A 
tenth of a part per million is the thickness of a strip 


* Presented May 28, 1958, in a panel session on ‘* Important 
Current Aspects of Food Additives,’’ Moderator, Dr. Frank L 
Gunderson, | ighteenth Annual Meeting of the Institute of 


Food Technelogists, Chicago 


Safety Evaluation Procedures and Interpretations: 


Henry F. Smyth, Jr. 


Mellon Institute, Pittsburgh, Pa 
ind Union Carbide Corporation, 


of cellophane in the height of the Washington monu- 
ment A part per billion is of the order of one drop 
in a tank ear. We talk in terms of these quantities of 
incidental residues in foods, we must seriously ques 
tion the effects upon health of their presence, and we 
must devise analytical methods to measure them. 
Increasingly recognition is being accorded to the 
fact that every action of an additive grows less as the 


intake falls. At some low intake of any additive, no 


informed person could attach public health signifi- 
cance to appheations. There is no sound reason to 
regulate applications which produce extremely low 
intakes. They are inconsequential, insignificant or 
iwnorable Visualization of the tactual definitions 
whit h | Just gave lor certain low Ve Is should he con 


vincing on this point. Who can develop concern for 
one drop of any probab!l residue in a tank ear: or of 
several drops? At what level does concern become 
justifiable? This has not vet been clarified, and it 
will probably be different for ever class of additives 

The Food Protection Committe: 


as ‘‘the practical certainty that Injury will not result 


defines safety 


from use of a substance in a proposed quantity and 
manner,’’ There are two very important points in 
this definition. Conelusion that the use of an additive 
is safe does not require absolute certainty that no 
injury ean result, it requires only a practieal cer- 
tainty. Some undefined degree of uncertainty is com- 
patible with the conclusion that safety has been 
shown. Furthermor is a particular use of an addi- 
tive in a particular food at a particular level which is 
shown to be safe, it is not the additive itself which is 


safe under every foreseeable condition of use. 


CURRENTLY USED TECHNIQUE 


Due to precedent and administrative practices the 
evaluation of safety of applications of chemicals to 
food technology in the United States, and increasingly 
in the rest of the world, now usually rests on a rather 
standardized experimental regimen (5), which has 
developed out of the 1942 work of Morris, Nelson and 
Calvery (6). I see no point in dwelling upon the 
details of this well-known program. In outline, sev 
eral coneentrations of the additive are fed in the diet 


to groups of rats for 2 vears. One of them must pro 
duce no discernible difference from rats receiving 


none. One of them, or a higher concentration fed for 
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a shorter time, should produce an effect sufficient to 
allow determination of the nature of injury from an 
excess. Smaller groups of dogs, or some other non- 
rodent, are fed more than one concentration for one 
year. One of these concentrations must result in no 
(iseernible difference from dogs receiving none. 
From these studies there is deduced a ‘‘no-effect”’ 
level of the additive for the more sensitive of the two 
species. It is desirable to determine the metabolic 
path followed in each of the two species and in hu 
mans. If the path in only one of the species is like 
that of the human, then the ‘‘no-effeet’’ level in the 
human is likely to be closer to the ‘‘no-effeet’’ level in 
that species, rather than to the more sensitive of the 
two species. 

There is another way in which uses of a very limited 
number of additives have been shown to be safe. It 
may be loosely termed the metabolie approach. The 
additive may pass through the digestive traet un 
absorbed and be completely recoverable from the 
feces. It may be transformed by digestive enzymes or 
bacteria in the digestive tract into a compound known 
to be harmless. It may be a material which is nor- 
mally present in some foods, and its use as an additive 
may not materially increase the total consumption. 
It may be metabolically closely similar to some usual 
When any of these facts ean 
be shown to be true, use of the additive is a priori 
safe. They are not true of very many useful addi- 
tives. Happily, proof of any one of these facts is 


component of the diet 


possible in a positive sense, leaving no room for doubts 


MAPLE 
CARAMEL 
LICORICE 


CYCLOROME-10 MAGNIFIES ANY FINE FLAVOR 


Cyclorome-10 is a pure aromatic ketone. 
Indispensable to intensify and stabilize 
fine flavors. Heat resistant. Completely 
soluble in propylene glycol. Use up to 
10% in maple, butterscotch, and 
caramel flavors. Price: $18.00 per lb. 


Dr. Alexander Katz Co. 


Division of 


F.RITTER & CO. 
Los Angeles 39. California 


Branch Offices in Principal 
U.S. and Foreign Cities 


about the adequate sensitivity of experimental 
methods, 

There are a number of ways in which use of a par 
ticular additive may be shown to be unsafe. At a 
level reasonably close to that of its proposed use, the 
additive may exert a marked hormone-like physiologi 
eal effect, it may inhibit some enzyme system which is 
important in metabolism, it may be stored in the 
body, or it may cause a specific irreversible pathologi 
cal change. These actions also are demonstrable in a 
positive sense. When they exist, there is little room 
for argument. The proposed use of the additive is 
unsafe, although one may be misled by an experi 
mental artifact, such as the chance reaction of on 
or two of a large group of animals, or an unrecognized 
special sensitivity of the species used for study 


SAFETY FACTOR 


Having obtained agreement that we have defined 
the *‘no-effeet’’ level of an additive fed to experi 
mental animals, we proceed to prediet the ‘‘safi 
level”? of the additive for the human diet. We divicd 
by a safety factor which combines our ignorance with 
our lack of confidence in the aecuracy of the ‘‘no 
effect’? level we have so laboriously defined during a 


J-vear period. 


New Products and New Exhibitors 
at 1958 IFT Annual Meeting 


Figure 1. Charles Greenfield, Fred S. Carver, Inc., Summit, 
N. J., Booth 78, who developed the Carver-Greenfield low tem 
perature process for fat rendering explains details to R. W 
Schumann of R. A. Johnston Co. 


Figure 2. John D. Finch of The Quaker Oats Company, Indus 
trial Sales Division, 345 Merchandise Mart Plaza, Chicago 54, 
Illinois, and Dan Ridenour of Wm. J. Stange Co., examine their 
Industrial Milling brochure. Mr. Finch is expaining the infor 
mation needed by them to help solve cereal problems for pros 
pective customers. 


Figure 3. Henry W. Beck of Air Reduction Company, Inc., 
Booth 83-84 expains to Martti Knuultila of Illinois Institute 
of Technology varied applications of carbon dioxide in meat 
packing. 


Figure 4. C. E. McLaughlin of Atlas Powder Company, Wi! 
mington 99, Delaware, as seen at the IFT Annual Meeting Con 
vention Booth 69 with Charles J. Michel of The Quartermaste: 
Corps explains features of Atlas Powder Company’s new mono 
and diglyceride emulsion “Atmos 300”. 


Figure 5. The new salt dissolving tank on display by Diamond 
Crystal Salt Company, St. Clair, Michigan, is explained by 
C. W. Schornstheimer to Jack Akerboon of Best Foods, Inc 


Figure 6. Leslie F. Rutledge of Stokely-Van Camp, Inc., 
watches demonstration by R. C. Christiansen, Hoffmann 
La Roche, Inc., Nutley 10, N. J., at booth 95 of new type of 
soluble carotene. 


Figure 7. Seen at booth 93 is C. E. Lichtenauer of Algin Cor 
poration of America, 24 State Street, New York 4, N. Y., talk 
ing to Wayne E. Maynard of Fleischmann Laboratories. 


Figure 8. Kraft Foods Industrial Division featured Kraystay 
(extractive of Irish Moss) and Krafen (casein-free, fat-free 
milk serum) at the Eighteenth Annual Meeting of the Institute 
ot Food Technologists. Kraystay is a vegetable stabilizing, 
suspending and emulsifying agent used in many foods to insure 
consumer acceptance, while Krafen is a spray dried cheese whey 
that provides beneficial properties in baking, ice cream, con 
fectionery and other food industries. 
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re See how new advances 
can help you soe your 
EVANS 


There are several components of the safety factor. 
We concede that humans may be ten times as sensitive 
as our experimental animals (2). We grant that the 
most sensitive human may be ten times as sensitive 
as the average human (2). We increase the safety 
factor by an undefined amount when an excess of the 
additive may cause an alarming type of injury, when 
it will be in a universally eaten major item of the 
diet, or in an item eaten by a presumed particularly 
sensitive segment of the population. Furthermore, 
we reduce the safety factor by an undefined amount 
when favorable human experience has reduced the 
uncertainty about species differences, or when the 
necessity to use the additive is great. 

These components of the safety factor are not 
added together, they are multiplied. Sometimes we 
end by concluding that there is a practical certainty 
that humans will not be injured by a thousandth or 
less of the intake which produced no detected harm 
in our experimental animals 

After estimating in this conservative fashion the 
‘safe level’’ of the additive in the human diet, we 
examine the proposed uses. The amount of the same 
or similarly acting materials which human beings 
may receive in other ways is added to the amount 
which may be received from the proposed use. If the 


New Products and New Exhibitors 
at 1958 IFT Annual Meeting 


Figure 9. G. 0. Sampson of American Can Company, 100 Park 
Avenue, New York 17, N. Y., explains features of new pressure 
can to M. L. Kuboviak of Gulf Southern Corporation. 


Figure 10. The latest in Recording Viscosimeters—C. W. Bra- 
bender Instruments, Inc., 50 East Wesley Street, South Hacken- 
sack, N. J. Walter T. Blake explains operation of their Visco- 
graph, Type AV-1 to William E. Wimble and William Knightly 
of Atlas Powder Company 


Figure 11, Arthur Hartkopf of Brabender Corporation, 244 
Saddle River Road, Rochelle Park, N. J. and K. H. Lorenz of 
F. Ritter and Company discuss moisture testing. 


Figure 12. Dr. A. L. Elder of Corn Products Refining Company, 
1001 Connecticut Avenue, Washington 6, D. C., discusses de 
velopments of corn products with Hugh Burgess of John C. 
Stalfort & Sons, Inc. 


Figure 13. Seaplant Corporation, New Bedford, Mass., ex- 
hibited a new water gelling agent, SeaKem Type 410 at 
Eighteenth Annual Meeting. Mel Mickevic and Rex C. Strib- 
ley are seen at Seaplant Corporation’s booth. 


Figure 14. Miss Elinor Cohen demonstrates the operation of a 
new gas chromatography unit for flavor separation and identi- 
fication for Evans Research and Development Corporation, 250 
East 43rd Street, New York 17, N. Y. 


Figure 15. Members of the firm R. D. Webb & Company, Inc., 
137 Boston Post Road, Cos Cob, Conn., in attendance at the 
Annual Meeting are as shown Albert Daniels, W. Brindise, 
John W. Braitmayer and B. Jarvis. 


Figure 16. New horizons in product development was the theme 
of the booth of Arthur D. Little, Inc., at the 18th Annual 
IFT Convention. Miss Pamela Low of the ADL Flavor Labora- 
tory sniffs from a perfumer’s blotter strip one of the five 
fragrances featured in a consumer preference game. 


Figure 17. Jack Widick of Scientific Products demonstrates 
the new IR Moisture-Matic Balance to Earl J. Merwin of 
Givaudan Flavors. 


sum is less than the estimated ‘‘safe level,’’ we con- 
clude that the use Is saf: Kven this does not neces- 
sarily make it legal. The purpose of the additive, and 
the necessity for its use must be considered to estab 
lish legality. 

It seems to me beyond question that our current 
procedures adequately protect publie health from 
excessive consumption of additives in the diet. On 
the other hand, it seems to me that these procedures 


may unnecessarily hamper the efforts of food tech- 


nology to produce and distribute an increasingly 
attractive, varied, and sanitary diet. Possibly the 
study of additives accepted as safe since the dawn 
of history could determine whether the current 


standards for safety evaluation are necessary, or are 


timidly over-conservativ 


SHORTCOMINGS 

The customary program for safety evaluation has 
the advantage of being well-defined. One has no 
doubts about the experimental work which is_re- 
quired, No great ingenuity nor any profound knowl- 
edge of physiology or of pharmacology is ealled for, 
although constant meticulous attention to detail is 
required to obtain dependable results. The work may 
serve its administrative purpose without revealing 


the true way in which an excess of the additive can 


Although SOUDG planning allows the one- 
vear dog feeding to be completed simultaneously 
with the two-year rat study, almost another year is 


required to complet the study ot 


nicropathology and 
the analysis of the findings. Three years is a long time 


to withhold technical application of a promising 


additive 

The greater number of additives can neither be 
shown safe by the metabolic approach, nor clearly 
unsafe beeause of the positive evidences of serious 
effects which | have mentioned. One is usually com- 


pelled to rely upon the conventional chronic feeding 


study. Barnes and Denz (1) have diseussed this 


study at some leneth 


The 2-vear feeding period approximates the natural 
life span of the rat. Reliance upon its results has 
caused no myury to publi health, but | believe only 


because an inordinately large factor is applied to 


estimate the intake safe for humans. It is a specious 


argument that feeding for the life of the rat is equiva- 
lent to feeding for the life of man. Wide acceptance 
today demonstrates that belief in magic symbolism 
is not dead. It is true that the rat receives the addi- 
tive throughout every stage of its physiological de- 
velopment, maturity and senescence after weaning, 
just as the human will if the additive is put into use. 
llowever, the rat passes through these stages 35 times 
as rapidly as does the human. What esoteric mecha- 
nism causes the rat to be injured 35 times as rapidly 
as the human would be? If the life-time of one species 
is equivalent to that of another, why be hampered by 
the 2-year period required with rats? Why not rely 
upon the daphnia with its life span of a few days, its 


diet and metabolism not unlike man’s (&) ? 
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GIVAUDAN’S 


NEVER 


Baked products faithfully retain their va- 
nilla odor, taste and flavor strength when 
Givaudan’s C. R. #8 is used as a fixative. 
Its resistance to high as well as low tem- 
peratures has been proved in actual use by 
the baking, candy and ice-cream industries. 
C. R. #8 is soluble in alcohol and propylene 
glycol. C. R. #12—a variation of C. R. #8 


BAKES OUT! 


—is also soluble in vegetable oil. Both are 
coumarin-free. 


C.R. #8 is only one of Givaudan’s 
proved-in-use products. You can rely on 
Givaudan for custom-made or standard fla- 
vors that always meet your requirements. 
Samples and literature on request. 


321 West 44th Street, New York 36, N. Y. 
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Changes in the Total Volatile Base, Volatile Reducing 
Substances and Bacterial Count as Indices of 


Fresh Water Fish Spoilage 


Manuscript received February 20, 1958 


a sTuDIES on fish have 
Numer 


Ous phy S1CO chemical analytical procedures have been 


been the subject of many investigations (7 


suggested for measuring the quality of fish but few 
have been found to be of sufficient general applica 
bility to gain wide acceptance. Different indices of 
total volatile base (TVB) have been used to differen 
tiate the various quality grades of fish. Widely vary 
ing TVB values (17, 2, 6, 8, 10) in the range of 13-30 
mg. “% have been suggested as the upper limit for 
good fish. Claims have been made for a test (5) of 
general applicability based on total volatile reducing 
substances for judging the freshness of fish. This 
method does not depend upon the presence of any 
specific compound but refleets the presence of a wide 
variety of volatile oxidisable or reducing substances 
liberated during bacterial decomposition of fish 

The present investigation was undertaken to assess 
the quality gradings of fresh-water fish by deter 
mining the changes in the volatile reducing sub 
stances and the total volatile base content. In cor 
junction with these two standard methods, the viable 
bacterial count has also been taken into consideration 
Trimethylamine nitrogen estimations were not car 
ried out because it was found that the total volatile 
bases of these fish were largely made up of volatile 


bases other than triamine 


MATERIALS AND METHODS 


Common loeal varieties of fresh-water fish, «. **Gende’’ 
(Barbus Carnaticus), ‘* Kooralu’’ (Barbus Dubious), ** Arja’ 
(Cirrhina Fulunaes ‘BRale’’ Wallago ind ‘*Ma 
challu’’ (Labeco Spp.) were used in these investigations. The 
freshly caught fish were iced shortly after eatching Fillets 
were cut from the sides of these fish stored over-night in ics 
They were sealed in moisture-proof cellophane bags and stored 
at 4 ©. and 30°C, Samples were taken at regular intervals 


for analysis The test sar ples were prepared bev yressing a 
suitable amount of mineed fillet in a Carver press; the press 
juice was centrifuged to obtain a clear aqueous portion Vola 


tile reducing substances were determined according to the 


method of Farber (5); total volatile bases were determined by 


the micro-diffusion technique of Conway (4 For viable bac 
terial counts, a 5 g. portion of fillet was eut under asepti 
conditions and blended with 45 ml, of sterile water in a tissue 
homogenizer, After suitable dilutions, the bacterial load was 
determined by agar-plating, using a nutrient agar consisting 


of beef extract 0.3%, peptone 0.5% and agar 1.59 (pH 7.0 


The plates were incubated at 23-25 C. for a period of 3 days 


and colonies were counted in the range of 30-300 


RESULTS AND DISCUSSION 
In a series of carefully controlled experiments, the 
progress of spoilage was studied at intervals until 


M. N. Moorjani, J. R. lyengar, 
K. Visweswariah, D. S. Bhatia, 
and V. Subrahmanyan 


Central Food Techn logical Research 
Institute, Mysore 


the fish became totally unfit for human consumption. 
The rise in bacterial numbers in comparison with the 
rise in TVB and VRS of Gende (Barbus Carnaticus) 
stored at two different temperatures is shown in 


Figures 1 and 2. Since almost similar results were 
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Figure 1. Changes in total volatile base, volatile reducing 
substances and viable bacterial count of Barbus Carnaticus fish 
fillets stored at 4 C 
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Figure 2. Changes in total volatile base, volatile reducing 
substances and viable bacterial count of Barbus Carnaticus fish 
fillets stored at 30° C. 
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TABLE 1 
Changes in total volatile base, volatile reducing substances, 
viable bacterial count and organoleptic evaluation of 
Barbus Carnaticus fish fillets stored at 4° C. 


is 
Days Bacterial 
mes. per Organoleptic 
of ml ea livalents load per evaluation 
storage per 5 ml g. of flesh 
0 5.8 6 v2 x 108 \cceptable 
3 6.2 x 10° \eceptable 
bot 7.6 od Acceptable 
1! “.75 x 10° \cceptable 
5 10° Slieht off odor, 
ho: der line 
ceptability 
17,¢ 75 x De tinite off 
odor, un 
receptable 
7 Putrid odor 


inedible 


obtained with the other species of fish already men- 
tioned, only the typical curves obtained with Barbus 
Carnaticus are presented here. 

The TVB values remained relatively constant dur- 
ing the prime quality, increased to some extent dur- 
ing the second quality phase, and increased signifi- 
cantly during spoilage. During the first two phases, 
the increase in TVB considerably lagged behind a 
similar increase in the bacterial count. The increase 
in TVB between the initial value and the first appear- 
ance of odor was approximately 5 mg. The off-odors 
were definitely perceptible after an increase of about 
10 mg. TVB per 100 ml. juice. These values can be 
used as an index of fish spoilage provided initial value 
of the fish in the question is known. The initial TVB 
values of these fish was about 9-10 mg. %. In some 
species of fish called double-breathers (9) the range in 
the variation of the original values was as great as 
the increase until the first appearance of off odors. 
These studies show that the maximum increase per- 
missible for fresh-water fish of the species investi- 
gated is about 10 mg. ‘> volatile basic nitrogen. 

The volatile reducing substances (VRS) expressed 
as microequivalents reduction per 5 ml. juice in- 
creased coincident with the onset of spoilage indicated 
by organoleptic tests and by bacterial counts. The 
values increased more rapidly with progressive stor- 
age. Fish fillets were reasonably fresh up to a value 


TABLE 2 
Changes in total volatile base, volatile reducing substances, 
viable bacterial count and organoleptic evaluation of 
Barbus Carnaticus fish fillets stored at 30° C. 


is 
TVB 
Hours micro Bacterial 
of equivalents load per ae 
100 ml } evaluation 
storage Yoo pe > ml g. of flesh 
nice 
10 4.2 0.005 x 10° Acceptable 
10.9 14 0.06 Acceptable 
‘ 11.5 1.8 0.1 Acceptable 
6 12.1 6.2 oR x 10° Acceptable 
12.8 10.8 1 x 10° Acceptable 
10 14.0 1 1 2.5 x 10° Slight off odor, 


border line 
acceptability 
12 15.3 20.0 15 x 10% | Off odor, 
doubtful ae 
ceptability 


14 17.3 25.6 67.5 x 10° Pronounced 
off odor, 
unacceptable 

16 19.0 11.0 Putrid odor: 


inedible 
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of 8-10 for VRS, while slight off-odors were detected 
for VRS values below 15. A value of greater than 
20 indicated definite off-odors, 

The increase in bacterial count was associated with 
progressive spoilage of fish fillets stored at two dif 
ferent temperatures. Figures 1 and 2 show that when 
the bacterial counts reached approximately *10° per 
g. of tissue, the TVB and VRS values showed a very 
wide variation. However, it is difficult to make an 
accurate estimate of quality from bacterial counts 
Castell et al. (3) have shown that species of the 
Pseudomonas, Achromobacter, Serratia and Proteus 

like gram-negative rods produce offensive odors 
and spoil the fish more quickly; other species of bac 
teria, even though present in large number produce 
no apparent spoilage. 

Considering the progressive increase in VRS and 
TV, these values as indicated in the text can bi 
tentatively proposed for various quality grades of 
fresh-water fish. It seems probable that the results in 
a modified form may be applicable to the other va 
rieties of fresh-water fish. 


SUMMARY 


Fillets of fresh-water fish representing various 
species, stored at 4° C. and 30° C 
under identical conditions have been examined to 
ascertain the inter-relationship among the changes 


for various periods 


during storage in total volatile base (TVB), volatil 
reducing substances (VRS) and viable bacteria! 
count. 

At the time, definite spoilage set in, the rise in 
TVB over the initial value was much lower than the 
corresponding rise in VRS, VRS value greater than 
20 is indicative of definite spoilage 
evaluation, VRS and baeterial count are inter 
related. 


Organoleptic 
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Exchange Pure California Lemon Juice 


Lemon juice is nature's most effective 
anti-oxidant. It contains many organic 
reductants, including ascorbic acid and 
a rather broad group of phenolic anti- 
oxidants which fall under the classifica- 
tion of flavonoids, sulphydryl-like 
compounds and possibly flavonols, 
which act synergistically to give lemon 
juice its remarkable anti-oxidant prop- 
erties. It discourages the growth of 
microorganisms, retards enzymatic 
action, prevents oxidative browning, 
reduces the pH of low acid foods and 
actually possesses the ability to en- 
hance natural food flavor in many foods 
such as the natural peach flavor in 
freestone peaches. It is prepared by 
Sunkist Growers especially for industry 
use in baby foods, low acid fruits and 
vegetables, canned and frozen fruits, 
fruit juices and nectars, mayonnaise 
and salad dressings, sea foods in all 
forms, cured meats and wherever a 
problem of appearance or perishable 
flavor exists. 


Exchange Citrus Pectin— 

Slow Set and Rapid Set 

There is one tailored to your special 
need. They are used by more American 
preservers, confectioners, and food 
yrocessors than all other brands com- 
bined. Guaranteed by Sunkist.* 


Exchange Low Methoxy!l Pectin— 

Pectin L. M. 

The only pectin that forms a true jell 
without sugar. It is the exclusive choice 
for aspics, jellied fruit and vegetable 
salads, low calorie jams, and dietetic 
fruit jells. Guaranteed by Sunkist.* 


Give PLUS 
your product 


Brighter Appearance + Better Texture and Consistency: Finer 
and Fresher Flavor with EXCHANGE Products from Citrus 


Exchange Pure California Orange Juice 


Gives your product more of the true 
fruit characteristics— because it is made 
from California oranges, known for 
their richer content of ascorbic acid, 
amino acids, polysaccharide complexes, 
B complex factors, carotene (pro-vita- 
min A), and aromatic flavor com- 
pounds. Prepared especially for the 
food and beverage industry. Guaran- 
teed by Sunkist.* 


Exchange Frozen Lemon Puree 
and Exchange Frozen Orange Puree 


Both purees of whole lemons and 
oranges (seeds removed ) are standard- 
ized in juice acidity, sugar content and 
flavor. Purees give a like-fresh tangy 
taste to food recipes and beverage 
formulas. Guaranteed by Sunkist.* 


Exchange Lemon Oil, U. S. P.— 
California Cold Pressed 


Because of its clarity, uniformity and 
flavor intensity, it is the 10 to 1 choice 
over all other lemon oils sold in Amer- 
ica. Never needs pre-testing when 
received in EXCHANGE-sealed con- 
tainers. Guaranteed by Sunkist.* 


Exchange Orange Oil, U. S. P.— 
California Cold Pressed 


For true aromatic flavor, full color in- 
tensity and pure California flavor 
strength, EXCHANGE brand is the 
orange oil standard of the world. Guar- 
anteed by Sunkist.* 


* Guaranteed by Sunkist 

EXCHANGE brand citrus products are 
produced and guaranteed by Sunkist 
Growers, Inc., representing the world’s 
largest supplies of lemons and rich 
California oranges. 

Every EXCHANGE brand product 
is made in our own ultramodern plants 
to the highest standards of purity, qual- 
ity and uniformity. 

If you would like information on how 
Sunkist Research may help you to im- 
prove one of your products, write to: 


Section “0” 


Sunkist Growers 


INDUSTRY SALES DIVISION 
720 East Sunkist 
Ontario, California 
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longer 


Sorbic prevents spoilage, increases profits 


Sorbic retards spoilage of bakery products, 
cheese, prepared fruits, vegetables, and salads. 
That’s because low concentrations of Sorbie pro- 
tect perishables against molds and yeasts that cause 
spoilage. This means far fewer spoilage losses, 
better customer satisfaction, more profit for you. 
Sorbic does not change taste, aroma or appearance 


when used at effective levels. It is digested in the 


same way as butter fat. Sorbic is easy to use, easy 
to store... and, it is available now. 

There are many proven successes with Sorbic 
in protecting a variety of food products. Test its 
effectiveness in protecting your products. Samples 
and technical information are available by writing 
Department B, Union Carbide Chemicals Company, 


30 East 42nd Street, New York 17, New York. 


for a longer selling life... SORBIC 
UNION CARBIDE CHEMICALS COMPANY 


Division of 


Corporation 
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A Sampling Method for Household Surveys 


|. Panel Recruitment for Testing Wines 


Tn FOOD INDUSTRIES are well 


aware of the importance of determining consumer re 
actions to new and changed items and of following 
changes in food habits. Such studies are frequently 
made by the use of household surveys; vet there are 
great uncertainties when this procedure is used. One 
is sampling. Sampling is used in order to avoid the 
time and cost required in studying an entire popula 
tion, the aim being to select a segment of the popula 
tion, representative of the whole The four basic steps 


mn sampling are a ascertaining the given condi 


tions (what information and what degree of accuracy 
is desired b) selection of the sample design, size 
of sample and method of obtaining data; (c¢) pro 
cedures for collecting data; and (d) analysis of data 

Vital to suecess is the control of both sampling and 
non-sampling errors. Sampling errors arise from the 
fact that only a portion of the population is selected 
for study Sound statistical practice requires that 
the sample be a probability unit; Le., the sampling 
errors will be random and will tend to average out 
as the sample size is increased. Non-sampling errors 
can result from mistakes by the interviewers or by the 
respondents in reporting ‘computational errors, and 
by non-response. These errors, except non-response, 
ean be kept within acceptable bounds by good con 
trol. If non-response is high, it is necessary to ascer 
tain the extent to which it affects inferences obtained 
for the population 

From the theoretical viewpoint, probability sam 
pling and the application of techniques have been 


widels clisecussed Oe llowever, details of 


actual experimental usage are not readily found 

It is hoped that the study deseribed in this paper 
will be of assistance to other investigators confronted 
with the problem of drawing a representative sample 
and reeruiting a panel therefrom 

The problem of recruiting. Generally, the whole 
family (adults and minors) is eligible for a panel 
for testing attitudes toward non-alcoholic food items 
Also, the test food is one that is either generally used 
or familiar to all. These factors tend to vield a high 
response and a high degree of participation 

Wine, however, offers a unique sampling problem 
Minors, by law, are not allowed to purchase wine 
Highly different attitudes with regard to wine con 
sumption may exist not only between families but 
within a single family. Some religions forbid its use ; 
others use it in their religious services. Wine econ 
sumption is not widespread, since approximately 15% 
of the United States population is responsible for 
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of the total consumption. These situations pose 
some difficult problen n iulating a procedure 


for panel recruitment for wh ilies. Because of 
this the svstem emploved wi: me which could be used 


Tor epeated approach Sal i miinal cost 


SAMPLING PROCEDURE 
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Kindly fill in the information below and mail in the enclosed 
postage paid envelope by Tuesday, January | 5th. 


CONSUMER TASTE SURVEY 


Date 


Name 


Address Phone No. 


Number of Adults How often is wine What is your ap- 
in Family consumed? proximate yearly 
(check one) income? 
(Check one) 
Use once a 


week to several Under $2,000 
times a week $2,000 to 
$3,000 


Best time of day to 
make delivery 


Use once a 
month to 3 
times a month 


Use 1 to 5 
times a year 


4 Never 


$3,000 to 
$10,000 


Over $10,000 


Figure 1. Recruiting return form. 


RESULTS AND DISCUSSION 


The pretest. The responses to the various mailings 
and final follow-up for the 100 family pre-test in 
Woodland are given in Table 1. It is seen that the 
first two mailings were sufficient to extract essentially 
all those qualified for the panel, as only one addi- 
tional panel member was obtained by the third mail- 
ing. Beyond the second mailing, the general response 
is from those families not interested in participation, 
and a few who are not able to serve on the panel. 
The total response to two mailings was 79, with 33 
of the families qualified for panel membership. 

Woodland panel recruiting. A panel size of 200 was 
established for Woodland. On the basis of the pre- 
test, it was estimated that a double mailing to an 
additional 500—600 families, randomly selected, would 
be necessary to obtain a sufficient number to com- 
plete the panel of 200 families of desired qualifi- 
cations. 

Since 100 families had been used in the pre-test, 
there remained 3900 from which to draw the main 
body sample. A sampling rate of 1 in 7 was used; 


TABLE 1 


Response to Woodland pre-test mailing 


First Second Third Follow 
mailing mailing mailing up! 


Number of families. 


Total response......... 47 
Qualified for panel? 16 
Rejects 


Summary of rejects 
Moved 
Deceased 
Income under $3,000 
Income over $10,000 
Late (out of town).. 
Not interested in surve) 
Sick.... 0 
Unable to locate 0 
'The non-respondents to the third mailing were reached by tele 
phone and personal interview 
2 Those having #3,000-810,000 yearly family income and willing to 
participate, regardless of category of wine usage 


TABLE 2 
Response to Woodland main body mailing 


First Second 


Total 
mailing mailing 


ao 


Number of families 500 2 
Total response 21" 146 
Qualified for panel’ 156 71 


Rejects av 


* Those having $3,000.810,000 yearly family income and willing to 
participate, regardless of category of wine usage 


i.e, a household drawn at random from the first 7 
(exclusive of business addresses) appearing on the 
directory lists and the 7th family thereafter. This 
yielded 557 households from which 500 were randomly 
selected for mailing, the remaining 57 being held in 
reserve in case more were needed to complete the 
panel. 

The response to the main body mailings is tabulated 
in Table 2. The total response of 73° compared 
favorably with the 79% obtained in the pre-test. The 
41% qualified for the panel was somewhat higher 
than the 33% in the pre-test ; however, this difference 
was not considered statistically important. 

The two mailings to the pre-test and main body 
gave a total of 240 families qualified for the pane! 
Rejection of a portion of the regular users of wine in 
order to conform to the 25% requirement and subse 
quent rejections by the interviewers at the interview 
level left a final panel of 202 families. 

Comparison of mail response for the two cities. |) 
order to obtain information concerning minority) 
groups the necessary panel size for Sacramento was 
determined to be 600 families having the previousl) 
mentioned qualifications. On the basis of the Wood 
land study a double mailing to 3 times the panel size 
would have to be made. This required 1800 families 
randomly selected and proportionately distributed 
among the 17 strata. A comparison of the responses 
for the two cities is given in Table 3. Although the 
total response was significantly higher for Wood 
land, 74% as against 64% for Sacramento, there was 
no essential difference in ‘active’ response. Difference 
in responses was attributable to the ‘inactive’ re 
sponse. Either the higher rate of transiency in Sacra 
mento is the cause for more letters to be lost by was 
of leaving the city to other forwarding addresses or 
less forwarding addresses are furnished by those who 
move out of Woodland. 


Mail response for Sacramento by socioeconomic 
group. The 17 areas in Sacramento were grouped into 


TABLE 3 
Comparison of mail response Woodland vs. Sacramento 


Ist mailing 2nd mailing Total 


Wdland. Sacto. Wdland. Sacto. Wdland 


Families mailed 800 
Total response 
(% of total)..... i4 
Active’ response 10 
Inactive’ response? 


' ‘Active’ response refers to an actual return of recruiting ecard 
regardless whether the respondent was eligible for the panel 

* ‘Inactive’ response refers to those letters returned unopened by 
the post office, unclaimed 
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SAMPLING METHOD 
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TABLE 5 
Percentage of qualified families, by category of wine usage, 
obtained from first and second mailing in Sacramento 
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Effect of recruiting agency on response in Sacramento 


Percent response 
} t mailing onls 
Tota Active Inactive 
High income Group A ette 
\rea 64 1 
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agency. The comparison in response between the two 
agency letters is given in Table 7. The University 
letter yielded a significantly higher total response, 
63.8°0, than that of the Board letter, 54.5%. The 
main difference was in the active response. Also, the 
University letter produced a significantly greater 
percentage response, 6.5%, compared to 8%, from 
those who never used wine, category 4. These find- 
ings, however, would not preclude the use of the Wine 
Advisory Board as a recruiting agency since it did 
effect an active response of 48.5%. 


SUMMARY 


Participation in a consumer survey may depend 
upon the item to be tested. A study on grape wine 
would be expected to provide less incentive than 
other better known and accepted items. However, 
the reeruiting procedure deseribed produced a 
gratifying degree of volunteers which included a 
high proportion of regular users of wine. The objec- 
tive of this procedure was to obtain two probability 
samplings of families, 25% of whom were regular 
users of wine and all of whom had a yearly income 
between $3,000—-810,000. A pre-test was employed to 
determine the size and number of mailings necessary 
to obtain the required panel. 

Two cities were used as locales for this study, 
Woodland and Sacramento, California. The panel 
was recruited by a double mailing to a random sam- 
ple of families. Nearly all of the families eligible for 


the panel responded to the double mailing, with prae- 
tically all of the non-response due to transiency or 
unwillingness to participate. For Woodland, a sim- 
ple random sampling was used; in Sacramento, on the 
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basis of known population characteristics, a propor 
tionate, stratified random sample was taken. 

In a comparison of the response from the two cities, 
it was found that the percentage of ‘active’ (actual 
return of recruiting card by a respondent) response 
was about the same in both cities, although Woodland 
had a higher proportion of unelaimed letters re 
turned by the post office. 

Among the points of interest, it was found that the 
response to mailing increases with areas of increasing 
economic level; that the first mailing tends to draw a 
higher proportion of respondents who are genera! 
users of wine; and that both the type of recruiting 
letter and agency have an effect on the response 
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Method for Fly Egg Counts 
in Tomato Products 


Manuscript received January 28, 1958 


As IMPORTANT ATTRIBUTE of to 
mato products is relative freedom from eggs and 
maggots of the vinegar fly iggy counts are made 
continuously in most tomato processing plants as a 
guide to Drosophila control measures and as assur 
ance that the products are in compliance with Federal 
and State food law requirements. 

The standard method is that of the Association of 
Official Agricultural Chemists (7), whereby the com 
minuted product is shaken with gasoline and diluted 
about twenty-fold with water in a separatory funnel. 
The eggs are allowed to settle out for an hour, drain- 
ing off the bottom liquid and re-stirring every 15 
minutes, The liquid is filtered through a disk of bolt- 
ing cloth on which the count is made under a low 
power microscope, An additional hour of settling is 
required if eggs are found 

Effectiveness of the official procedure depends on 
how successfully the eggs can be freed from the mass 
of fibrous and gelatinous tomato material that rises 
with the gasoline emulsion toward the top of the 
funnel. With certain samples this layer is too dense 
and viscous to allow the eegs to settle freely 

One factor is the variable quantity of tomato ma 
terial introduced with different samples The 
A.O.A.C, method specifies a 100-g. sample regardless 
of the type of product With tomato paste this 
amount may furnish as much as 40 or 50 g. of tomato 
solids, but with tomato juice only 6 g. of solids 
Variations in the suspended layer are correspond 
ingly great To reduce excessive amounts of tomato 
material, some laboratories dilute their paste and 
puree in a manner corresponding to the A.OQ.A.C 
procedure for mold counts before taking their 100-g 
samples. It would be advantageous to base all egg 
counts on a standard amount of tomato material, such 
as the 8.5 to 9.5 @. of tomato solids that such dilution 
vives 

Another important variable is the peetin content 
of the samples. With products high in pectin, the 
large amount of gelatinous material not only inter- 
feres with settling out of the eggs but makes the sub 
sequent filtration very tedious. Several filter cloths 
may have to be used to accomplish filtration in a rea 
sonable time. Furthermore the layer of gel and debris 
on the cloth may be so thick as to make counting slow 
and inaccurate 

A third variable affeeting the success of the method 
is the degree of comminution of the product. The 
screen size of the comminutor, the rate of shearing 
and the previous heat treatment of the pulp all 
affect the size and character of the tomato particles 
(4. 6). Fields. Ammerman, and Desrosier (2) found 
that simply homogenizing a sample of tomato juice 


Charles D. Buss 


Flotill Products, Inc., Stockton 
Californio 


rendered the A.O.A.C. procedure entirely ineffective 
in recovering eggs that had been added subsequent to 
the treatment 

Thus the official method works well with some sam- 
ples but very poorly with others Erratic results, 
coupled with the requirement of one or 2 hours of 
settling, have prompted several workers to develop 


other means of attempting to isolate the eggs (2, 3, 5, 


) In our laboratory the principal features of the 
official method have been retained, but with modifiea- 
tions that have improved its reliability and facilitated 
the manipulations 


MODIFIED METHOD 


In a 400-ml. beaker, mix 1 g. of catsup or tomato juice 
in the ense of puree or paste, fi dilute to about 99% solids) 
witl 

100 ml. of warm water 

10 ml, of peetolytie enzyme io mine up dail, stir 

6 level tsp. or Laboratory ’s 
Pektizyvme Coneentrate two minutes in 200 ml. 
of potass xalate solution, filtering or 
deeanting 

“ul 15 minutes for enzyme d stion Transfer to a 

liter separatory funne rit if er well, Add 30 ml. 

gasoline and thorougl ha ontent Add warm water 

o the wide portion of funnel ; gitate well by swirling 

inverting the everal times. Rinse down the upper 

ind stopper with t stand for 45 minutes, 

ving off about 50 n ind swirling gently 
10 or 15 minutes vy off hout 100 ml. more, filter 
SXX bolting clotl 


found continue anothe 


usual manner. If 


DISCUSSION AND RESULTS 


The prineipal variance from the official procedure 
lies in digesting the tomato pulp with pectolytie 
enzyme before adding the gasoline and the dilution 
water. This effects a marked thinning of the tomato 
material, reducing the tendency of eggs to be trapped 
in the upper layer. Since most of the pectinie gel is 
destroved, clogging of the cloth is obviated to the 
extent that 200 or 300 ml. of liquid can be filtered 
readily on a single cloth. With samples particularly 
high in pectin some gel may remain. Presumably 
this is largely caleium pectate, as its formation is 
reduced in the presence of oxalate or ecaleium- 
chelating agents. The coarser SXX_ bolting cloth 
permits faster filtration than the 1OXX specified in 
the A.O.A.C. method, and vet easily retains the eggs. 
A settling period of 45 minutes, plus another 30 
minutes if eggs are found, appears adequate to free 
most of the eggs 

Table 1 offers a comparison of the two methods in 
15 samples of catsup, puree, and paste. The average 
filtering time was shortened to almost a third and 
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TABLE 1 
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Filtering and counting times and egg counts, enzyme vs. A.O.A.C. method 


Filtering time (sec.) 


Sample Ist period 2nd period 


AOAC Enz AOAC Enz 


Catsup 5 45 
100 
135 


Puree 


Paste 


Averages! 
Totals, Enz. / AOAC 


* Difference significant at the 5% level 
** Difference significant at the 1% level 


1 Averages for egg and maggot counts (3.40 and 5.13) represent total 


counting time to almost half that of the conventional 
method, whereas 50% more eggs were obtained. In 
the most difficult sample of this series, a high-pectin 
catsup, the A.O.A.C. procedure required a total of 
over 9 minutes for filtration and over an hour for 


counting. By the enzyme modification, filtration re- 


quired a total of only 14% minutes and counting 15!, 


minutes. No eggs were obtained by the A.O.A.C. 
method; 7 eggs by the enzyme treatment. 


eggs 


SUMMARY 


The conventional A.O.A.C. method for isolating 
and counting fruit fly eggs in tomato products varies 
in effectiveness with samples of differing character. 
The consistency of results has been improved and the 
procedure facilitated by modifications that include 
a preliminary enzyme digestion of the tomato 
material. 


Ist period 


Counting time (min.) 


Egg and maggot counts 
2nd period Ist period 2nd period 


AOAC Enz AOAC Enz AOAC 


0 0 


recovery from both periods 


3. Geismwan, J. 


7. L. 
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IN BREAD 


Assures complete, 
controlled fermen- 
tation, enhances 
flavor and aroma 
gives even texture, 
uniform grain, 
maximum reten- 
tion of softness, 
longer shelf life. 


IN CATSUP 


Preserves piquant 
tomato flavor, en- 
hances delicate 
spice flavors, pro- 
tects the rich red 
color of all tomato 
products. 


IN FROZEN DESSERTS 


Assures firmer, 
finer-grained ice 
cream, with rich 
butterfat flavor— 
prevents surface 
crusting and pre- 
serves true fruit 
flavor in sherbets 
and water ices. 


IN CANNED FRUITS 


Enhances true 
fruit flavor, pro- 
tects natural color, 
stabilizes the good 
eating qualities of 
fruits—adds appe- 
tite and sales 
appeal. 


BRAND DEXTROSE 


For technical assistance in developing improved food processing formulations, contact our nearest sales office or write: 


=: CORN PRODUCTS SALES COMPANY, 17 BATTERY PLACE, NEW YORK 4, NEW YORK 
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NOTHING SELLS LIKE 


Why settle for any but the best 
when the ultimate success of your food or meat product, 
beverage, confectionery or dessert, 


may well depend upon its flavor? 

To be sure you get the best, put your trust — 

as so many other experienced buyers do — 

in FRITZSCHE...A FIRST NAME IN FLAVORS SINCE 1871. 


FRITZSCHE srotHeRS, INC., 76 NINTH AVENUE, NEW YORK 11, N.Y. 


A FIRST NAME IN FLAVORS SINCE 1871 
Branch Offices and “Stocks: Atlanta, Ga., Boston, Mass., *Chicago, Ill., Cincinnati, Ohio, Greensboro, N. C., 
*Los Angeles, Cal., Philadelphia, Pa. San Francisco, Cal. St. Louis, Mo., Montreal and *Toronto, Canada; 
*Mexico, D. F. and *Buenos Aires, Argentina. Factories: Clifton, N. J., and Buenos Aires, Argentina 
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Some Effects of Sweeteners on Frozen Fruits 
Used for Preserve Manufacture: 


Manuscript received November 16, 1957 


Previove WoRK in this depart 
ment on the effect of sweetening agents on frozen 
strawberries utilized a small taste panel and indi- 
cated, but did not conclusively demonstrate, that 
sucrose-capped berries yielded preserves of superior 
flavor (1). The uncertainty of this conclusion was 
heightened by the fact that a sugarless pack had not 
been included in the experiment. In addition, it 1s 
generally accepted that small ‘‘expert’’ panels may 
be excellent for difference studies but large panels 


are more reliable for preference studies. Accordingly, 
it seemed advisable to extend the work to inelude 
flavor evaluation by a large student panel and to in 
corporate a sugarless pack 

Beeause an acceptable sugarless pack might have 
substantial industrial implications, two additional 
fruits were ineluded in these studies 

The susceptibility. of cherries to browning indi 
cates that severe changes in color, and perhaps in 
flavor as well, take place rapidly If a specific 
sweetener were more efficient than others in pre 
serving eolor and flavor, this effect might show up 
more strikingly in the sensitive reactive systems of 
cherries 

Processing peaches usually involves peeling, slicing, 
and other extensive handling before freezing. Slicing 
exposes more of the interior of the fruit to the action 
of the sweetener and provides a greater surface at 
which color degradation or flavor deterioration can 
take place. For these reasons, and because the vellow 
peach color is difficult to retain in’ preserve manu 
facture, peaches were used also in these experiments 
Thus, the work reported here includes strawberries, 
cherries and peaches, packed with different sweeteners 
prior to freezing. Certain quality characteristies of 
the thawed fruits, and preserves made from. these 
fruits, were measured after various storage periods 


and compared 


EXPERIMENTAL PROCEDURES 


Strawberries. One lot of Marshall berries grown by one 
grower in the same field was used in these experiments. Thir 
teen different treatments were applied as explained in Table 1 
Processing procedures, chemical determinations, drained 
veight determinations and preserve manufacturing procedures 
ind evaluation were those described previously (7 In addi 
tion, at the end of & months’ storage two 10 Ib. eans of each 
ot the S4, F-4, 8-9, F-9 and ‘‘no sugar’’ treatments were 


processed into preserves. These were evaluated for flavor only. 


The color of the berries immediately after thawing, and 


*Teechnieal Paper No. 1084, Oregon Agricultural Experi 
ment Statior This project was financed in part by a grant 
from the Sugar Research Foundation, Ine. 


Present address: Food Technology Department, University 


of Alexandria, Egypt 


A. H. Bockian and M. Aref " 


Department of Food and Dairy Tech 
nology, Oregon State College, 
Corvalli Oregon 


TABLE 1 


Different treatments used in preparing the frozen fruits 


I itn i ran swestenes 
ratio 
S—4 > ose i: 1 hand mixed 
and i mixed 
SF Sucr i: 1 hand mixed 
i 
F-4 i 1:1 hand mixed 
6:1 hand mixed 
6:1 hand mixed 
‘ i 6:1 hand mixed 
ve lex 6:1 hand mixed 
1 capped 
i 1 capped 
SF—9 ipped 
apped 
+: | hand mixed 
‘ he ¢ rr 
( 
that of the preserves, Was real on the Hunter Color and 
Color Difference Meter, ng the ‘*L’’ seal \ representa 
tive sample was placec ! ‘ lar transparent clear plastic 
dish, and the dish rotates s described | Bockian and Hirzel 
The Nat 1 Bure tf Stal t ré plaque SKC-70 
\ pane of | ntr 1 student lges was used in an 
incomplete block desig t ‘ te the ferent preserves 
eceording to flavor preferen eceptal t The ineon 
plete block desigt owe . | to be evaluated an 
equ mber of times t sking taster fatigue For all 
tests exeept strawberrs ' factur fter & months’ 
stornge encl judge was giver tr ontaining two sumples, 
The S-4 treatment, star 1 commers pack, was labeled 
‘R’ ay used as a reference The othe i is labeled with 
ligit random code 1 ber and contains the unknown. As 
part f the experiment thr S-4 treat as ilso) oseored 
gainst itself as an unknow1 rt ulge was asked to rate 
hi ke or dislike of the « sample lirect comparison to 
the reference samy Fig ] Samples were seored from 
i low of 1 much poore r to high of 7 much better 
flavor The center point on the seale, 4, indicated that the 
sample was neither bette or poorer that the reference, 
Seore points assigned to the terms for statistical purposes 


ire shown in parentheses before the terms in Figure .. These 


score points id not appear on the original ballot 


The ballot used to ev te strawberry preserves made after 


8 months’ storage was that developed by Pervam and Girardot 


Each sample was randomly cod ith a 3-digit number 
ind an incomplete block design was usec Each taster received 
samples per tray The seal vas later scored from 1 to 9; 


the center point was 5 

Cherries. One lot of Montmoreney cherries grown by one 
grows in the same orchard was used in these experiments. 
The day after picking, the cherries were pitted, packed in 
10-lb. frietion top eans at local commercial cannery, and 
then transported in a few minutes to the Department of Food 


and Dairy Technology at Oregon State College where the re 


: 
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quired sugar was added as quickly as possible. Treatments 
were the same as those applied to the strawberries (Table 1). 
Very little browning of the cherries was visible during the en- 
tire processing operation. Treated cherries were frozen and 
stored at 0° F. until inspected. 

Total acidity, pH and color of the cherries were determined 
at intervals during packing. The pH varied from 3.45 to 3.60 
and the total aeidity from 2.04 to 2.27% expressed as malice 
acid. Color values are given in Table 4. 


Date Product Name 


INSTRUCTIONS: 
The side dish contains a reference sample. Compere the 
flavor of each sample directly with the flavor of the reference 
sample. 
(a) Taste the reference and the sample as many times as 
necessary; 
(b) Write the number which is on sample container in 
a space after the statement which indicates your 
judgment 


Much better flavor than reference 
Moderately better flavor 

Slightly better flavor 

Neither better nor poorer flavor 
Slightly poorer flavor 

Moderately poorer flavor 


Much poorer flavor than reference 


Comments: 


Figure 1. Flavor test ballot. 


After the frozen cherries had been stored for periods of 3 
and 6 months, drained weights and eolor were measured as 
described previously (7, 2). Six 10-lb. cans of the 8-4 treat 
ment and two 10-lb. eans of each of the other treatments were 
separately made into preserves. These preserves were evaluated 
for color and flavor as deseribed above. Before being cooked, 
cherries were crushed slightly with a rolling pin to facilitate 
sugar penetration and prevent ‘‘floating.’’ Peetin (100 
grade), equivalent to 0.75% of the total sugar, was added to 
the fruit and sugar and the entire mixture boiled in a stain 
less steel, steam-jacketed, open kettle to an endpoint of 68° 
Brix. 

Peaches. Ripe Elberta peaches were packed at a nearby 
cannery. Peaches were taken from the ‘‘slieed peach line’’ 
after they had been blanched in steam for 75 seconds, skinned, 
pitted and sliced. Slices were dipped in a 2000 p.p.m. SO, 
solution for approximately 2 minutes to retard browning, and 
then drained and mixed with the appropriate sugars as de 
scribed in Table 1. The fruit was packed in 10-lb. frietion 
top cans, frozen at —35° F., and stored at 0° F. until examined. 
Because of the packing conditions, no initial measurements 
were made. 

After the frozen peaches had been stored for periods of 3 
and 6 months drained weights and color were measured as indi 
cated above for cherries. The SBC-35 plaque was used as a 
color standard. Six 10-lb. eans of the S-4 treatment and two 


10-lb. cans of each of the other treatments were separately 


made into preserves. These preserves were evaluated for color 
and flavor by the previously deseribed methods. 

For preserve manufacture the peaches were thawed, chopped 
into small pieces, pectin (100 grade) equivalent to 0.5% of 
the total sugar added and the entire mixture cooked in a stain 
less steel steam-jacketed open kettle to an endpoint of 65 
Brix, 


RESULTS 
Effect on Drained Weights 


Strawberries. As indicated previously (1) the ratios hav 
a pronounced effect upon the drained weights. As before, the 
9: 1 eap gave higher drained weights than either hand-mixed 
ratio, but the no-sugar treatment gave the highest drained 
weights of all. Last year’s observations on Frodex were not 
confirmed, Apparently, the drained weight obtained with 
Frodex is a function of the care with which it is mixed with 
the berries and the degree to which the fruit disintegrates 
After 6 months’ storage, all the packs showed drained weights 
almost identical to those at the end of 3 months. Analysis of 
variance showed no significant difference due to time or sugar, 
but only to ratios. Examination of the frozen 6:1 and 4: 1 
packs showed a heavy concentration of syrup at the bottom of 
the cans. This suggests that the osmotic effect of the sugar 
took place before freezing occurred, and that very little chang: 
oceurred during storage or thawing. 

Cherries. Drained weight was affected by ratio only after 
3 months’ storage, but by both sugar and ratio after 6 months’ 
storage. For any given sugar the 9: 1 eap gives the highest 
drained weight followed by the 6:1 then 4:1 treatments 
Table 2 shows that after 6 months’ storage the Frodex treat 


TABLE 2 


cent drained weights of thawed cherries and peaches after 
3 months and 6 months storage 


Cherries Peaches 

Treatment 
} months months months mor 
70.6 66.6 
“54 


ment yielded the lowest drained weights within any given ratio 
The no-sugar treatment after 6 months’ storage was con 
parable to the 9:1 Frodex eap, and yielded a higher drained 
weight than any of the handmixed treatments except sucrose 
i. 

Peaches. After 3 months’ and 6 months’ storage the 4: 1 
ratio, with the exception of the factose treatment, yielded the 
lowest drained weights. Capping the fruit resulted in approxi 
mately the same drained weight as hand-mixing with sugar at 
a 6:1 ratio. On osmotie considerations alone the lactose and 
sucrose treatments should yield equivalent results; the higher 
value for the lactose treatment is probably due to the insolu 
bility of some of the lactose in the syrup surrounding the 
peaches. The lactose cap yielded drained weights in line with 
those obtained by capping with other sugars. The no-sugar 
treatment yielded the highest drained weights. Table 2 shows 
some typical means. 


Effect on Hunter Color Values of the Thawed Fruit 


Strawberries. Table 3 shows that the Hunter “L” values 
after 3 months’ storage all fell within the values determined 
for the fresh berries. The ‘‘1L.’’ values for the no-sugar treat 
ment are significantly lower than those for sugar treatments, 
but still within the range seored high for color by Agricul 
tural Marketing Service standards (6). The Hunter ‘‘a,’"’ 
values after 3 months’ storage rose slightly from those of the 


(7) 
(6) 
(5 
(3) 
if 
(2) 
SD—4 
SF-4 
74.5 76.3 7 74.6 
SD-6 73.0 73.7 74.5 7 
TOT 70.8 71.5 i4 
5.2 74.5 73.4 
7 
LSD o5) Lao ‘ 
(01) 4.47 


Treatment Thawed berri 


fresh b , the respective averages being 21 


Hunter ues also rose 

7 o 8.5. Here again, the n 
significantiv lower than the rt hee 
the range of values of the fresh 


After 6 months’ 


storage, all 
‘L’’ walues than the origi 
sweetener trentments was 10 
and the no-sugar treatmer 
values markedly 
Accord Hunter 

ahift town the red and 
vilues shift toward velle 


shows how ench treatment 


the original berries when 


SE, defined as \ \I 
degree of color difference be ‘ 
indientes a visually diseern 
the original berries varied 
units 

Cherries. Th 
fresh cherrik 


Hunter 

ind thawed che 
storage are 
the result of 


from 4 eans Initial eolor waluc 
were eonsidered to be the san 
treatments The over lor « 


lated in Ab 
tion of the eolor chang: ter ¢ 


units 

increase in the ay: umd **t 
Peaches. (‘olor values for tl 

ind 6 months’ storag ire show 

sample of fresh peaches had a 


of 11.8 and of 


Treatment 


given in Tabl k 


determinations on dupliente 
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TABLE 3 


Hunter color values of thawed strawberries 


Montis storage 


Change or 


storage 


ind 19.6. The 


ifter 3 months’ storage from 
o-sugar treatment at 6.4 was 
r samples, although still within 
berries 

the treatments showed higher 
verries The average of all the 
the original berries were 18.0, 

18.2 The Hunter ‘‘ ay 


11.9 


Effect on Color Values of the Preserves 


from green, increased ‘‘bh’ Stra 


Table 


values of 


away from bluse 
from the ment 


treatment is used 


en samples; SE greater than 1 
The \} values of 
58 to AFR 


difference 


mean ty 


‘as’, and “by,” the 


rries after 3 and 6 months’ 7 ‘ 


ich valne for fresh cherries is Che 


composite samples 
s for the capped fresh cherries 
” as those of the unsugared 
hange during storage is ecaleu 
th strawberries, the major por 
months’ storage 
values Pea 
mwed peaches after months 
nin Table 5. A representative 


Hunter 


value of 26.0, 


6. Immediately after sulfiting, 


TABLE 4 


Hunter color values of fresh and thawed cherries and cherry preserves 


Month 


— 


<3 


Tries 


MANUFACTURE 


and strawberry preserves 


awberries. The HI 


processin 


ve 


ches. 


hange on 


rocessing 


vel 14.6, 9.6 and 
nely high ‘*L’’ 
to the prolonged 
ments vielded **L’’ 
values signifi 
eatments. The 
months’ storage 


of 6 months’ 


values for 

in frozen 

The greatest 
torage intervals 
changes in the 

of the preserves 

s after 6 months’ 
storage, although 
the opposite effeet. 


nents are 


slightly 
rocessing. Changes 


Values Tor cherry 
for 3 and 6 
verries, the high 
appear in the 
higher 


preserves, The 


from peaches 
» not reflect the 


The high ‘‘ay 
treatment after 


preserves made from 


395 
6 Months storage 
‘NN Preserves Change or Thawed berris Char Preserve 
a, b, \} L, b, I by by by 
S—4 17.5 22.1 8.2 7.0 16.9 1] J 8.7 22.0 
SD—4 18.4 1.00 2 17.5 19 12.1 5.9 22.3 
17.0 21.7 7.7 2.39 6.8 2 7.8 11.4 8.5 20.2 
18 21.0 1.64 11.2 68 2.2 16.4 8.5 25.1 
16.7 20.4 1.71 11.4 7.1 15 19.2 8.7 11.9 ; B.5 21.8 
21.5 10.8 6.7 0 14.8 10 1 22.1 
SF-6 17.9 22.9 11.3 6.8 18.1 19 12.0 10.7 14 8.5 21.8 
I 19.7 2 ’ 11.4 7 15 5 12.2 10.5 14 22.5 
18.1 32.4 1 10.6 7.0 4 17.9 19.8 12 f B.5 22.2 
16.8 20.4 7 1.47 11.4 7 15.1 1 10.4 59 8.4 22.1 
SF-—9 17.8 1 1.4 11.5 69 f 16.1 12 B.5 24.1 
17.2 7.4 15 119 7 15 1S 10.1 23.8 
and by mean walue und standard rrors for ¢ amples of fresh ber ‘ 1A 7 ind 7.8 The range was 1C€.2 
the Hunter values on plieate sampl 
18.5, respeetivel the eX 
blenching effeet of fits The ictose tre 
ennt ower, than those t ned th oft ee 
higl t value for tl ut 
seems anomalous nd disappears at the end 
storuge 
sel ‘‘a value nelient 
ioviatea storage for 3 and 6 mont re given in 1 
change in preserves 1 t the end of 1 
thawed berries. Howey the **] 
" from the eapped ai ! ig treatn ; 
fre sfornge ine les t fter 
less susceptible to color nge during | 
\ +] 
The Hunt nd “by” 
f t t n fro n st 
ire listed in Table 4. As with stra : 
4 f the tl ed fr 
f the thawed fruit also appear in the i 
olor change ~ res n Al inits 
frozen storag for ! onths 
} months’ storage were not evident in the 
| « storage 6 Montl 
a Fresh cherrie Thawed cherries Change or Preserves Change or Thawed che eserves hange on 
18.9 18.7 6.4 12.0 684 14 10.9 1 17.8 1 if 10.1 12.3 17.0 
17 15.0 15.8 17.6 7.0 21 1 1 17.1 6.4 l 12.2 16.8 
| 13.9 6.5 18.0 7.4 1.2 10.4 1.2 i2 18.0 6.5 14 1.8 12.2 17.6 
mo 14.3 6.7 15.8 17.8 6.6 7 10.5 11.0 17 l 13.2 17.3 
SF-6 16.7 13.4 6.1 15.0 17.1 6.6 41 10.3 1 1 17.9 12.0 18.5 
174 142 68 if 18.6 7.5 1.5 10.3 83 3.4 12.7 13.4 11.8 12.3 18.8 
148 102 5A 15 9.0 10.3 7.4 3.4 1 i 7 16.7 
14.8 10.2 19.5 7.1 9.6 10.2 7.2 14 18.8 7.9 #1 12.1 18.5 
None 14.8 17.6 19.5 8.2 10.5 10.4 7.2 15 18.8 8.5 1 | 10.¢ 12.3 12.9 
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TABLE 5 
Hunter color values of thawed peaches and peach preserves 


Treatment 


those peaches, Similarly, the high ‘‘L’’ values and low ‘‘ a,’ 
for the peaches frozen with lactose were not refleeted in the 
‘L’? and ‘‘ac’’ values of the preserves. Beesuse of the tre 
mendous decrease in *‘1.’’ values during processing, no AEs 


were caleulated. 


Effect on Flavor of the Preserves 

Strawberries. Tests run on preserves made after 3 months’ 
frozen storage indicate a dislike for the F-4 treatment; all 
other treatments were preferred equally. The taste panel had 
no preference or dislike for any preserve made from berries 
kept in frozen storage for 6 months. Taste-test results on the 
incomplete block experiment done after 8 months’ storage with 
the following 5 treatments—-S-4, 8-9, F-4, F-9, and no-sugar 
showed a barely significant dislike for the F-9 treatment. Re 


sults are shown in Table 6. 


TABLE 6 


Mean scores of flavor evaluation tests of strawberry and 
peach preserves 


Straw berries Peaches 
Treatment 
} mo mo smo mo 6 mo 
4.15 $.65 60 
1.98 
4.16 
3.12! 


SD 

SF 

No sugar 
L—4 
L-9 


Grand mean 


eee ee enw 


L.S.D. (.05) 0.35 


(.01) 0.46 1.05 


' Responsible for all significant effects due to sugar or ratio 


Cherries. Tests run on preserves made from cherries after 
3 and 6 months’ storage, showed no preference for any 
treatment. 

Peaches. Preserves made from peaches after 3 months’ 
frozen storage were significantly different due to sugars and 
to sugar-ratio interaction, and highly signifieantly different 
due to treatments and fruit: sugar ratio. The Frodex eap 
ranked higher than all the other treatments. Preserves made 
from peaches after 6 months’ frozen storage were significantly 
different due to fruit: sugar ratio only. The seore for 6: 1 
ratio was higher than at 3 months, but the seore for the 9: 1 
eap was lower, The Frodex eap treatment now ranked lowest. 


Thawed fruit 


} Months storage 6 Months storage 


serves Thawed fruit 


Preserves made from the no-sugar treatment ranked above the 
grand mean at the end of each storage period (Table 6 


Vitamin C Content of Frozen Strawberries and Preserves 


No significant differences in vitamin C content were found 
in the frozen berries or preserves due to treatments, sweeter 
or ratios used. The no-sugar treatment was slightly below 


average in the amount of vitamin C retained. 


DISCUSSION 


Strawberries. Results indicate that many sweeteners 
or no sweetener can be used in packing frozen straw 
berries which will be processed subsequently into pre 
serves. Length of storage before the preserves ar 
prepared might influence the choice of sweetener 
For example, a Frodex 4:1 pack gave a low flavor 
score in preserves made after 3 months’ storage, but 
a high score in preserves made after 8 months’ stor 
age. A Frodex 9:1 cap gave preserves of acceptabl: 
flavor scores after 3 months’ and 6 months’ storag 
At the end of 6 months, however, the color changes 
during storage and processing were quite severe 
whereas after 3 months’ storage it was among the best 
of all samples tested in this respeet. Although pre 
serves made from berries which had been stored for 
S months after capping with Frodex scored signifi 
cantly lower for flavor than the other treatments with 
which they were compared, they still ranked much 
higher than a seore of 5.00. the center pomt on the 
scale. Considering flavor score and color retention 
the S-6 treatment might be considered the best for 
packs to be processed within 3 months, but for 


processing at the end of 6 months the choice might be 
among S-4, SD-9, or no-sugar. The overall color 
change, from fresh berry to preserve, is shown in 
Table 7. The no-sugar pack scored average or better 
at all times in flavor of preserves, and slightly better 
than average at 3 months’ and 6 months’ for color 
change. As indicated previously (7), the treatments 


were equal in retention of ascorbie acid, but the 
drained weights depended on the fruit: sugar ratio 
and may have depended on the sweetener also 
Cherries. rained weights of cherries are a fune 
tion of the fruit: sugar ratio; capped treatments vield 
the highest drained weights. The no-sugar treatment 
yields higher drained weights than any of the 4:1 


ae 
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L a, b, a, by L a by 
56.0 12.9 30.3 21.4 24 88 56.6 6.8 10.9 21.9 
55.6 5.3 30.4 21.3 2.6 a5 57.3 10.7 21.5 
F-4 57.9 5 31.7 23.3 2.2 9.2 53.7 6.0 20.0 27.4 
S—6 57.7 6 21.3 2.7 a0 57.8 10.5 21.3 8.7 
SD—6 56.8 5 30.7 23.2 3.2 9.4 56.9 5.7 30.7 21.1 
58.0 7 31.5 215 2.7 56.8 6.5 30.8 21.5 2.5 89 
F—6 56.9 10.6 21.3 56.9 5.8 1.9 21.3 2.7 a0 
57.9 7.9 21.4 to 8.7 56.1 v1.6 
SbD-9 59.2 6.5 1.6 21.5 28 56.1 7.0 
SF-9 60.1 6.5 32.2 212 2.0 #89 58.0 7.7 31.5 212 22 
F-9 57.2 64 21.6 2.6 a8 53.4 6.1 21.4 2.4 
No sugar 57.2 5.5 20.6 20.2 1.7 7.5 ” 
74.0 15 27.5 20.8 41 8.6 21.4 
67.8 44 21.4 Lo a9 72.8 27.3 
s-4 
SF 
4.02 
77 
t.14 17 
0.20 0.88 
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TABLE 7 
Over-all color change in strawberries and cherries after 
manufacture into preserves 
AE units 


Treatment 


packs and is about equal to the average of the 6:1 
packs. Caps and no-sugar treatments show the 


greatest color changes during storage and processing 


These changes are in op posite direction. however, and 


the resultant preserves are closer to the color of the 
original fruits than preserves made from other treat 
ments (Table 7 The student panel found no dif 
ference in the taste of preserves made from any of the 
treatments. As with strawberries, a no-sugar pack 


vielded preserves of acceptable color and flavor 


Peaches. All the treatments of sulfited peaches 
vielded thawed products of acceptable appearance 
Frozen peaches, whether capped, hand-mixed, or un 
sweetened, were a pleas ng bright yellow color Upon 
thawing, however, the material exposed above the 
level of the thawed exudate turned brown. In no case 
did this amount to more than the ends of about 10 
slices. Presumably this browning can be prevented 
by covering the frozen peaches just prior to defrost 
ting with a pad saturated with citric or ascorbie acids, 
or with sulfite. In no instance was there sufficient 
sulfite remaining in the preserves to affect the flavor 
An examination of Tables 2. 5 and 6 indieates that 
the anticipated length of storage of frozen sulfited 
peaches might influence the choice of sweetener. The 
lactose and no-sugar treatments gave products of 
high drained weight and flavor scores and acceptable 
color at the end of either 3 months’ or 6 months’ 


storage; the F-9 and S-4 treatments gave excellent 


results after 3 months’ storage 


SUMMARY AND CONCLUSIONS 


Effects of different sweeteners and fruit: sugar 
ratios on some quality characteristics of Marshall 
Montmorencs Elberta 


peaches frozen for subsequent manufacture into pre- 


strawherries, cherries and 


serves were investigated. Results show that ratios 
affect drained weights, and that certain treatments 
affect the flavor and color of some thawed fruits and 
their preserves. There is no clear-cut evidence for the 
superiority of any var in these respects 

\ large student panel failed to confirm pre- 
vious indications by a small panel that Marshall 
strawberries capped wit crose and frozen for 6 
months yielded better flavored preserves 

Fruits packed without sugar and frozen for periods 
up to 8 months were processed into preserves having 
a color and flavor preserves made 


from sweetened pact 
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Dehydrated Cooked Meat Products’ 


Manuscript received February 20, 1958 


Av THE PRESENT TIME a wide va- 
riety of dehydrated foodstuffs is available for pro- 
curement by the Armed Services, or is in the final 
stages of development. Complete meals can now be 
served using dehydrated foods only. These products 
rehydrate quickly, and when cooked using conven- 
tional large or small scale equipment, are difficult to 
distinguish from fresh or frozen foods. The use of 
these dehydrated foods in bulk feeding can yield a 
significant saving in storage and transportation re- 
quirements. In addition, to reduce the need for non- 
combatant and kitchen personnel, dehydrated ready- 
cooked foods are under development which can be 
prepared without difficulty by inexperienced indi- 
viduals. Typically these items are required to be 
ready for eating after soaking in hot (180-212° F.) 
water (or broth, gravy, ete.) or simmering for 10 
minutes or less. It is also to be desired that, whenever 
possible, they should be acceptable when eaten dry. 


Of commercial items, instant potatoes, rice and 
various soups rehydrate with the necessary rapidity. 
Recently the preparation of pre-cooked dehydrated 
bean products was described by Feldberg, Fritzche and 


Wagner (5). Yao, Nelson and Steinberg (12) have 
prepared dehydrated cooked chicken pieces and Tur- 
ner (9) has dealt in general terms with the future 
of dehydrated meat as a convenience food item. Work 
on the development of a wide variety of cooked de- 
hydrated meat products is of the greatest importance. 

Although cooked ground meat can be dehydrated 
in a hot-air type drier (4,7) it is well recognized that 
vacuum freeze-drying is the only satisfactory method 
to dehydrate raw or cooked meat pieces such as chops 
or steaks (1, 4, 7, 8, 11). So far, freeze-drying has 
not been used on any scale for the dehydration of 
foodstuffs because of the high processing cost involved 
which is very largely due to the long processing times 
required, Using the conventional hot shelf or infra- 
red heating type of drier, the rate of drying is limited 
by the rate of heat transfer to the product to provide 
heat of sublimation of ice (3, 12). To increase the 
rate of drying it is necessary to increase the heat in- 
put and this must be done, of course, without causing 
the ice to melt or allowing the dried outer layers to 
overheat. 

A convenient method of achieving this has been 
developed (3) in which, during the drying process, 
the meat slices are sandwiched between two spiked 
heater plates, so that heat is conducted through the 
spikes into the meat slices. Drying oceurs not only 


* Presented at the Seventeenth Annual Meeting of the Insti 
tute of Food Teehnologists, Pittsburgh, Pennsylvania, May 
15th, 1957. 

"DRML Report No. 21 5. PCC Projeet No, D50-78-10-01. 

© Present Address: National Cash Register Ine., Dayton, 
Ohio, USA. 


R. M. Ballantyne, C. Brynko, 
A. J. Ducker, and W. R. Smithies 


Defence Research Medical Laboratories 
Toronto, Ontario, Canada 


from the surface but also around each spike, and raw 
or cooked meat slices can be freeze-dried in as little 
as 3-5 hours. In this laboratory, using such equip 
ment, it has been found possible to dehydrate all foods 
previously dried by conventional freeze-drying and 
in addition, thick pieces may be dried without pro 
longing the drying time. The value of the process 
for the preparation of dehydrated cooked meat pieces 
is dealt with in this paper. 

The present day preoccupation with vacuum dry 
ing methods for raw meat dehydration suggests the 
possibility that hot-air drying of cooked ground meat 
has been overlooked. The latter process has the ad 
vantage of being inexpensive. It can also be readily 
carried out on a large scale with equipment availabl 
in Canada and in other countries. Meat bars prepared 
from hot-air dried cooked beef and pork, and suitable 
for eating dry as well as after reconstitution, hav: 
been procured by the Canadian Armed Services for 
several years. A study has been made of the rehydra 
tion characteristics of hot-air dried cooked ground 
beef to determine its value as a typical ** quick-serve”’ 
item. 


EXPERIMENTAL 


Preparation of cooked meat samples. Cooked meats wer 
prepared for freeze-drying by dry heat (roasting) and by moist 
heat (pressure cooking). Standing rib roasts of beef wer 
cooked in an oven at 325° F. until the internal temperature of 
the meat was 160° F. Pork loins were roasted until the internal 
temperature reached 170° F, Turkeys were boned and roll: 
and then cooked to an internal temperature of 170° F 
meats were then allowed to cool to 40° F., eut away from 
bone when necessary, and sliced in ™% in. slices before 
placed on the drying plates. 

Round steak and boiling fowl were both cooked in pressure 
cookers at 15 Ib. pressure until tender, approximately 25 
minutes for the steak and 30 minutes for the fowl. The degre: 
of cooking in each ease was found to be eritieal. If the meats 
were too well cooked, they fell to pieces when dried or, if they 
were underdone, the reconstituted meats were tough 

For the preparation of cooked ground beef, as deseribed by 
Sharp (7), 350 Ib. of Canada Grade B beef comprising equa! 
parts of round, loin and rib, and ehuek, was cut into 2 inch 
cubes as free as possible from connective tissue, and cooked, in 
two batches, by simmering in a steam kettle for 30-35 minutes 
About 5 gallons of water was added to the first batch, sufficient 
to cover the meat. The meat pieces were removed and ground 
through “ in. holes and the gravy, evaporated to about 5 
gallons, separated from the rendered fat then added back and 
mixed in before drying. 

Freeze-drying. The basic equipment consisted of a Stokes’ 
Industrial Model No. 2005 FX-4 freeze-drier evacuated by a 
1.5 h.p. ‘*Microvae’’ pump, capacity 32 eu. ft./minute. The 
vacuum chamber was fitted with drying shelves and two re 
frigerated plates maintained at about —40° F. by a 2 hop 
l-stage freon compressor. Conventional freeze-drying was car 
ried out at a shelf temperature of 100-115° F. and a pressure 
of about 1 mm, 

Spiked plate units used for rapid freeze-drying were con 
structed from aluminum plates 16 in. x 12 in. x \% in. each 
fitted, on one side, with a 1 kw. heater and on the other with 
aluminum spikes %4 in. diameter, % in. apart between centres 
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MEAT PRODUCTS 
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with variations in total thickness of the meat slices 
up to at least 1 inch, and the short drying times may 
be coupled with a heavy plate loading. In conven- 
tional freeze-drying using single heated shelves (or 
infrared heating) the time of drying increases with 
the thickness, e.g. slices “,, in. in thickness dry in 
about 6 hours while 15-20 hours is required for slices 
*%, in. in thickness. It should be noted, however, that 
for the thin slices the loading density is only about 
%, Ib. square foot and in terms of output per drying 
chamber, the advantage of the shorter drying time 
is lost. 

During freeze-drying, rendered fat may soak into 
the dried layers and prevent subsequent rehydration. 
This happened in particular when roast pork loin 
slices were dried conventionally, and the heater 
shelves became covered with fat, but was less marked 
when spiked plates were used and the rendered fat 
allowed to drip away from the meat slices. 

Dehydrated connective tissue was relatively slow 
to pick up water unless it had been considerably 
softened during cooking, and from the point of view 
of preparing products that would rehydrate as de- 
sired, pressure cooking was found most satisfactory 
Uniformly rapid rehydration of freeze-dried roast 
beef and pork has so far only been achieved when fat 
and connective tissue was removed before drying. 

The freeze-dehydrated items of most promise were 
found to be: roast turkey white meat, roast chicken 
white meat, pressure cooked chicken and beef round 
steaks, all of which rehydrated rapidly and, when 
reconstituted, had a flavour typical of the fresh 
cooked meat, free from off-flavours. The beef product 
was similar to a braised steak. In practice, these 
products would be reconstituted with an appropriate 
gravy although the rate of rehydration of meat pieces 
was considerably reduced when the gravy was 
thickened, because the thickener restricts the rate of 
penetration by the liquid of the porous structure of 
the dried meat. Thickened gravies, however, could 
be used to reconstitute dehydrated ground beef either 
freeze-dried or hot-air dried. 

Figures 2 and 3 show the appearance of combina- 
tion dishes utilizing freeze-dried cooked items. Roast 
turkey slices (Figure 2) and rice can be rehydrated 


Figure 2. Freeze-dried roast turkey and rice combination. 
The two items can be rehydrated together. 
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Figure 3. Freeze-dried roast beef, potatoes, and lima beans, 
a combination dish but the roast beef slices are rehydrated 
separately. 


together. The roast beef slices (Figure 3) must be 
rehydrated separately from the potatoes and gravy 
It will be noticed that the holes left by the spikes do 
not spoil the appearance of the reconstituted meat 
slices, 

Hot-Air dried ground beef. The dark brown gran 
ules of hot-air dried ground beef containing about 
25-30% fat and 4-6% moisture had a pleasant roast 
meat flavour and a erisp texture, when eaten dry 
After rehydration by simmering for five minutes the 
produet was slightly tough with a roast meat flavour 
Prolonged simmering had little tenderizing effect 
(Table 2 


TABLE 2 
Acceptability of dehydrated cooked ground beef 


Average point seale 


Method of immer hedonic vit Percentage 
drying scale rehydration 
min.) rating Tender Meat Juici 
ness flavour ness 
F reeve 4.2 a0 
Hot Air “ao “4 
Hot Air 14 “if 
Analyses of dehydrated meats 
Freeze dried; moisture, 1.00: fat, 25.5% 
Hot Air dried; moisture, 5.60; fat, 24.4% 


RATING SCALES 


Juiciness 


Meat flavour 


Tenderness 


Extremely tough Extremely poor Extremely dry 


Very tough Very poor Very dry 
Tough Poor Dry 
1 Slightly tough Below fair, above poor Slightly dry 
5 Not tender, not tough Fair Not juicy, not dry 
f Slightly tender Below good, above fair Slightly juicy 
7— Tender Giood Juicy 
&.—Very tender Very good Very juicy 
-Extremely tender Excellent Extremely juicy 


A freeze-dried product prepared from the same 
bateh of cooked meat as a standard of comparison, 
was pale brown in colour and had a mild beef flavour 
It was too soft in texture to be pleasant when eaten 
dry. This product when reconstituted was slightly 
more tender than the air-dried meat but lacked the 
roast favour (Table 2). An acceptance rating (Table 
2) did not show a definite preference for one product 
or the other. 
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DEHYDRATED COOKED MEAT PRODUCTS 


The minced meat as prepared for drying is capable 
of absorbing additional liquid than is added baek in 
the gravy. As the rehydration figures for the dried 
product are expressed as a percentage of the initial 
water content it is not surprising that they exceed 
LOO", 

Doty ef al. (4), from a survey of the literature, 
state that among other factors small particle size 
contributes to rapid drying and high rehydratability 
of the dehydrated product. As Sharp (7) points out, 
however, for uniform and rapid hot-air drying on 
trays it Is necessary to maintain an open structure in 
the layer of meat. This is easily achieved if the meat 
is in the form of large granules about '» in. in diame 
ter but small particles cake and ball together forming 
a closely packed layer that dries slowly 

The degree of rehydration does not give an un 
equivocal indication of quality depending, as it does, 
on average particle size. The dried ground meat as 
normally prepared contains less than 5% of fine par 


When a sample 


was completely ground through a No. 10 sieve and re 


ticles passing through a No. 10 sieve 


hydrated by simmering for 5 minutes the degree of 
rehydration was inereased by 31% but the texture 
was slimy and unpleasant. As indicated in Table 2, 
using fresh samples of the same average granule size 
and also in other experiments using samples stored at 
elevated temperatures, it has not been found possible 
to correlate acceptability or juiciness with degree of 
rehydration 

An evaluation of air-dried ground beef as a ‘‘ quick 
serve’’ food for troops in forward areas was made by 
the Royal Canadian School of Infantry together 
with the Royal Canadian Armoured Corps School 
Approximately 100 infantry men and 40 Armoured 
Corps personnel were required to use air-dried beef 
together with instant dehydrated potato for the 
preparation of one meal in the field, cooking indi 
vidually and using those facilities normally available 
dried beef, 


hvdrated onion O.05 oz and 


for mess tin cooking 
flour O09 oz 


The meat portion 
OZ 
dehydrated mashed potato (1 02.) were packed sepa 
rately under vaenum in small flexible plastic pouches 
and canned under nitrogen for transport and storage 
The cans were opened and food distributed in the 
field. Printed instructions called for the addition of 
6 oz. cold water to the meat and simmering for 5-10 
minutes, Troops indicated their taste for the food 
meat plus potato) on a Y-pornt hedonie seale. The 
ratings are summarized in Table 3 

The Royal Canadian Army Service Corps has also 
made a study of the suitability of air-dried ground 
beef in various large quantity recipes cooked in the 


mess kitehen 


TABLE 3 


Acceptability of “quick serve” dried ground beef’ and 
instant potatoes meal 


Number of | Average hedonic 
troops scale rating 
7.0 
7.2 

an 
of dried beef: moisture fat, 


$0] 


The dish to be tested was served to 100 men. At 


the same meal the same dish prepared with fresh ~ 
meat was served to 100 men plus any remaining 
diners. At each meal questionnaires were completed 
for both dishes and the consolidated responses are 
viven in Table 4. Generally, except for the hamburg 


rhe 


product was not expected to be suitable for use in 


patties, the meat was favourably received. 


hamburg steak, but, as has been claimed before (2), 
it may usefully replace raw ground beef in many a 
dishes without loss of acceptability 4 
TABLE 4 a 
Acceptability of dried ground beef in dishes cooked in e 
static kitchen equipment 
Pr ifr from 
Liked 
\ M Mor 
of of 
total 
M 64 f 
Be 0 
If a good grade of beef is used, care taken to remove my 
most of the connective tissue and the fat content - 
maintained between 20 and 30°, It appears probable : 
that hot-air dried ground beef would prove satis 
factory as a substitute, in certain cases, for raw 
ground beef in mess cooking, as a quick-serve’’ food 
suitable for military purposes, and also perhaps, for 7 
inclusion in such commercial products as ‘‘instant’’ 
soups. As the storage properties which will be re : 
ported later) are satisfactory 11 would seem difficult ay 
to justify the application of the mor complex and it 
expensive vacuum freez drying process to this type ] 
of product. A study is in progress the properties 
of hot-air dried cooked ground pork, chicken, and 
turkey, which may hav similar value 
SUMMARY 
Typical cooked meat items can be freeze-dried in 
about 4 hours using spiked heater plates to ensure 7 
efficient heat transfer during the dehydration process, a 
Pressure cooked meats rehydrate rapidly but products 
cooked by dry heat rehydrate with more difficulty : 
when fat and connective tissue is present 
Hot-air dried cooked ground beef is an acceptable ‘ 


item and rehydrates quickly There appears to be 
little or no advantage in freeze-drying this type of 
product 
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On Color Measurements of Foods’ 


Manuccript received March 20, 1958 


| INTERPRETING MEASUREMENTS 
of the color of foodstuffs, two assumptions are fre- 
quently made, They differ only in scope. The first is 
that by use of calibrated plaques, results can be trans- 
lated to a common system, such as the C.1.E. color 
space for determining the absolute values and for 
such comparisons as one may wish to make with data 
from other laboratories. The second, more limited, 
asserts that while absolute values may differ, color 
differences between nearly matching colors will be 
valid for comparison of results between different 
laboratories. With measurements made on similar 
groups of samples, a given Instrument might show a 
substantial displacement of eo-ordinates relative to 
the C.1.E. and yet aceurately preserve the relation 
ship within a group of samples 
in “‘A Challenge to Colorimetry,’’ Wright (15), 
the problem is stated essentially as follows: On the 
trichromatic system of color measurement established 
by the C.1.E. a surface color ean be specified by tts 
chromaticity co-ordinates, (x and 5 and its lum 
hanes Whatever method ts used to measure these 
quantities, ineluding the photoelectric spectropho 
tometer, none is at present capable of specifying a 
color to a limit of ace uracy that cannot be exceeded 
by the capacity of the eve to discriminate between two 
colors of nominally the, same specifications, when com 
pared side by side in a good light 
It is the purpose ol this paper to test the validity 
of the above-mentioned assumptions, to show that 
results on different instruments cannot necessarily 
he translated directly to a common system, that the 
method of ealeulating perceptibility differences has 
an influence on conelusions derived from color-differ 
enee measurements made on different instruments, 
and finally that sinee regression analysis shows that 
a strongly positive relation exists between all instru 
ments tested, a procedure can be set up for the sepa 
rate calibration of each chromaticity co-ordinate and 
for tristimulus Y against an arbitrarily selected refer 
ence x, y and Y respectively, whereby sets of values 
may be transferred to a common system with much 


vreater confidence 


EXPERIMENTAL 


Materials. Twenty opaque colored heavyweight papers 
(Bullseve Art Papers) with a matt surface were selected for 
measurement, in whieh the differences between upper und lower 
surfaces were essentially due to differences in luminance. The 
color gamut included 3 neutrals ranging from near white, to 
near black, and 17 samples of red, orange, yellow, green, blue 


ind purple, with different degrees of saturation 


‘Presented at the Fighteenth Annual Meeting of the Insti 
tute of Food Technologists, May 28, 19058 
reflectanes characteristics were unaffected by the 
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( ' nd Colo Dif Met Photovolt Tristimulus 
Photoelectrie Colorimeter I Color Master Differential 
( or ter 
idition, spectrop etric flectaunce curves were 
wbtained on certain s mle f different G. E. Reeording 
Speetrophotometers nd ne Beckman Din Recording Spec 
neter 
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nees n } nti t Guantities ealeulated fron 
tropl 
photo etr present a dif 
{ nt problem | ght-filter-photoe combinations 
an pproximate the C.] feren star rds The three 
nil tior re ectanm with normal 
it i nee 
Reference standards. for t Beckman DU Speetrophotome 
ter, our working stand it f gnesium carbonate 
eh MeKesson & Robbins SP irchased from a loeal 
y 1 I smoot! ne surface was tuined by buffing 
nd, face d iper tow reproducible matt 
thus bt hiel ted agaist a 
prepared y surf th a polished 
met backing, prepare co! ne t N. B.S. specifica 
tions Direet cot ) f tl t crossover 
thy ed, t bout We ‘ unformed that this 
e to the transi ' f the onxick the far red. If the 
x wet eposit ‘ bonate ! perfect re 
fleetor, this would not the erossover has 
no bearing on the « ilations sil the enarbonate is our 
ng standar } tors for correetion to the 
Data from the ot t te vere obtained by 
direet comparisot! except for one where 
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calibrated against tl Bureau of Standards, and 
the neeessarv correet Dy 
Referenes tut the filter photometers were 
plaques supplied by the manufacturers, calibrated by them, 
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TABLE 1 
Reflectance curves, MgCO, vs. MgO 


Factor 


0.91 
O.9LS 


Measurements. On the Bullseye Art papers, a total of 152 
speetrophotometrie refleetanee curves were obtained, together 
with 240 separate measurements with the photoelectric filter 
colorimeters. The 4 surfaces of 2 samples of each colored paper 
were run on one G. E. Reeording Speetrophotometer and on 
each of the 3 colorimeters, 

The Munsell papers were run on two G. E, instruments, 
the Beekman DU and the Photovolt. The size of these sam 
ples preeluded the use of the other colorimeters. 

The pureed baby foods were run on the Beekman DU, the 
Photovolt, the Colormaster and the Gardner instruments. 

All spectrophotometrie data were converted to C.LE. tri 
stimulus values by the weighted ordinate method (6). 


RESULTS 


It does not seem practicable to list in extenso the data on all 
samples. We therefore seleet two Art papers, a red with a 
dominant wave length of 617 ma and a purity of 52%, and a 
vellow-green, 553 mu and 340 ¢, as representative. Results are 
shown in Tables 2 and 3. We next ecaleulated pereeptibility 
differences AE 
N.B.S. (7), Seofield-Hunter (72 
and the graphical method of Davidson based on the MaeAdam 
ellipsoid (2,3). The N.B.S. unit was redefined by Hunter (7): 


(k 


according to equations derived by the 


Adams chromatic value (77), 


AE = f, 700Y 


A k of 100 was used, and it was assumed that f,, the gloss 
factor, was unity. The a, 8 transformations are given by Judd, 
puge 953 (8). 

The Seofield-Hunter equation: AE V AL? + Aa + Ab 
is based on the Hunter space transformation 


The Adams chromatic value is given by 


SE = 50 1(0.234N + [A(V. — Vy) ]* + [0.4 


TABLE 2 
Color data for a red \ 617 mu, purity 52°% 


Upper surface Lower surface 


16.70 
b 507 4.5 16.78 
G.E.-2 7 17.43 
G.E.-3 16.83 
Beckman DK-2 5033 2 16.11 
Beckman Dt 413 16.78 
Gardner 

2064 

b 52 2967 
Photovolt 

b 
Colormaster 

a 

b 


TABLE 3 
Color data for a green \ 553 mu, purity 34% 


Upper surface Lower surface 


b 
GE 
Gk 
Beckman DK 2 
Beckman DI 
Gardner 

a 

b 
Photovolt 

‘ 

b 
Colormaster 

b 


where 50 is the factor recommended by Judd (8). The Muns: 
values Vy, Vy and V, are obtained from the Tables A, B 
( in the Appendix, Judd (8), 

The Davidson values are obtained direetly from charts pul 
lished by Davidson and Hanlon (4). 

The JE values are tabulated for the two specimens 
Tables 4 and 5 

Diseussion of the significance of the SE values listed 
Tables 4 and 5 hinges upon the reliability of the data of Ta 
> and 3. The samples themselves were protected from 
and dust and from smudges by careful handling and 
cheeked at intervals for possible fading on the Beckman DI 
instrument, No changes were deteeted over a period of several 
months, The data in the preceeding tables illustrate 4 " 
cluding upper and lower surfaces) of a total of 80 results 


TABLE 4 


AE between upper and lower surface, for the red (Table 2) 
by various methods 


Scofield NBS \damea chromatic 


Method 
Hunter value 


ckman 
ckman DI 


iardner 
Photovolt 
b 
Colormaster 
b 


TABLE 5 


AE between upper and lower surface, for the green (Table 3) 
by various methods 


Scofield NBS Adams chromatic 


Method Hunter value 


o4 
b 
G.E.-2 
Beckman DF 
Beckman Dt 
Gardner 
‘ 
b 
Photovolt 
b 


Colormaster 


b 


j 
\ 
4278 24.99 1255 4208 i 
50 100.0 
503.9 4422 19.95 boas 18.01 
ooo 1.00 
660 03.0 oo 
<9 
Tas 
bis 
Ha 
b 4.17 10.65 5.79 12s 
G.E.4 4.08 10.91 6.09 
4.51 11.47 6.16 
5.82 14.99 4 
5.08 17.76 0.15 14 
4.1% 540 118 
2 150 137 62 
2 
x y Y x y antor 
G.E.-1 
‘ 
4 
9 
0 
1 
1.61 7.53 6.27 7.1 
| 134 soo 4.2 
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CHIPPENDALE 


Chippendale furniture is distinctive for its 
exquisite proportions. Thomas Chippendale 
designer, carver, cabinet maker—had the 
genius to transmute into consistent unity 
such heterogeneous elements as lattice backs, 
pagoda motifs, and the cabriole leg. 
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You'll detect an exceptional flavor quality in PEPPEROYAL. 
And find it duplicated, batch after batch. All of the pepper 
extractive is contained in the base material, without loss of 
essential flavor elements. The laboratory controls that in- 
sure PEPPEROYAL quality also assure the better taste of all 
Griffith soluble spices and seasonings. Use PEPPEROYAL 
in catsup, and all other food products for a distinctive 
flavor in "58. 


THE GRIFFITH LABORATORIES, INC. 


Chicogo 9, 1415 W. 37th Street +* UNION, N.J., 855 Rohwoy Avenue + LOS ANGELES 58, 4900 Gifford Avenue 


al 
»- 
‘ 
C08, 
4 
4 
‘ 
\ 
} 
> 


ON COLOR MEASUREMENTS OF FOODS 405 = 
We summarize in Table 6 the number of samples in which TABLE 7 
the deviation from the G.I reeording tmstrument selected as Correlation coefficients for AE, n 80, VS. General 
our reference, are less that % in AY, and in which 1/2(Ax Electric instrument 
\\ a le than 0.008 for the photoelectri eolorimeters In 
» inelude the number of samples in which the SE Met! N.B.S Davidsos 
Hanlor 
lon not 4 MaeA " inits, as determined graphically 


und in AE for these 645 
18: Photevolt 0.03, 39; DK-2 0.01, 2.0 
photoelectru 
ibsolute colo ‘ Fur 
thermore mination f Table shows that deviations are suggested ige 267, | Ju be constants, ap 
to be fo het ween fferent pectrophotometers which exceed e suighout the ehrotr t t lhagram This is of ex 
the or t t of the eve and whieh may approach these of the ! tance Dy me te olor tolerances 1D foods. 
COLO Unik the Art papers, with matt s faces, and a low specu 
H ‘ ' parisat made vertieally of the computed JE component, the Munse papers high gloss. The C.LE 
valu ! t ar tat considerable relat ty for ntitiv nd AE values e shown in Tables 8 and 9 for the 
olor difference meter reference G.I nstrument, second G.t natrument, the Beck 
itionship of the AF between ' n DU. and the otovolt 2 
“we om umples, computed | each of th een that | ! sts in the C.I.E. quantities 
metho ter and the Beckman DK-2 against red on these tamerism and high 
the ones re given wie but spatia reiat between re maintained, 
Pee bol t be ag that any of the instruments ma) regardless of the instr ad naiderable reliability. 
or-difference meter rt peet 
4 hat the Regression analysis of data. If the respective x, and 
for ench instrument for the Art papers are plotted ; 


refer 


seut 
Gk 


ene ear pl re obtained, with 1 ely littl 


nent 


I 


in 


ies were 


ityle 


fore chose s our standard referet In each ease the abscissa 

Number of samples with less than deviation stated below 
4 ! ! \ eit s 


nate ther natrument. The 


the nes, tl t, the t ra eviations @qp, 


h of the slope itself the ft i student ’s distribu 


The correlation oeft below 0.99, The 


l‘« 


level, 


TABLE 8 


quantities determined for Munsell samples 


TABLE 9 
AE, Adams and Davidson values, for Munsell samples 


} 
method 
‘ ‘ té oe rig Cs i, 
Si values This menns th conversion factors, iw ipliente Precision was within in ma (see T 
} n eve to 
44 
Color: 
J 
| 
otovolt 
\ 
. 
{ i 1.50) 
| 
G.E.-2 Beckmat tovon } 
Standard \dan Davidseor Adam \dar 
+50 6.8 
FY, 
i} 
H 
tou 
178 11 1 1.31 
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Figure 1. Luminance Y, Gardner vs. G. E. reference. 
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Figure 2. Trichromatic x, Gardner vs. G. E. reference. 


TABLE 10 
Instrument interrelations 


Instrument Slope [Intercept 
a) 
G.E.-1 ws. itself x origin 
origin 
origin 
G.E.-2 x 0.900 
“in 
y 
Beckman 0.906 0.005 
y 1.008 004 
1.126 
vs. Gardner x 
000 
1.015 2 
vs. Colormaster 1.008 0.005 
y 1.125 O.045 
1.056 
vs. Photovolt x 1.004 0.028 
74 o.010 
975 0.64 


Estimates 14) 


oap 


<0.001 


0.0007 


1.66 
O08 


1.41 


oo 
0.008 
O.00T7 
0.014 
0.015 
0.014 


0.004 
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Figure 3. Trichromatic y, Gardner vs. G. E. reference. 


In the fina 


| analysis, the color of a sample 


reference to three values, e.g 


= RE.xAA, 2 RE.FAA, and RE 


is specified 


Speetrophotometrie errors are confined to errors in) measure 


ment of R 


The colorimeters approximate XRE.X, ete. witl 


varying degrees of suecess, compromises being made in filter 


photocell light 

Despite the 
instruments, ft 
ships whieh in 
placements of 


ment. Thus it 


source combinations and in the « 


» differences shown in absolute 


ireuitry 


values betwee 


he regression analyses show constant relation 


effect are measures of the const: 


the quantities TREX, ete. for 


should be possible to correct the 


inev of the dis 
i given instru 


results fron 


given instrument in terms of an arbitrarily selected reference 


instrument, ar 


wl results should then agree within the standard 


deviation of the test instrument. 
to food purees. Small metameric differences 
by the addition of 5, 10 and 15% earrot pure: 


Application 
were achieved 


to pen puree, 


purchased on the loeal market 


Within 3 hour 


of the time the ean was opened, a small but consistent change 
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Beckman DU reflectance curves. 
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was observed, for which a AE of 6.2 was cal ulated by David 
son’s method. The change 1s shown first in a bleaching, an 
increase in Y from 20.5 to 1.9, succeeded by a ellowing, with 
a reversal in Y and significant changes in chromaticity These 
may amount to 0.01 in x and 3 It is essential therefore that 
comparisons be made under identieal conditions 

The difference between pea puree alone and the puree with 
15% earrot purer vided is shown in Figure 4, where the re 
flectanee curves were obtained on the Beckman DU Spectro 
photometer Results for the 3 tristimulus photoeleetri eolorim 
eters are shown in Table 11, together with corrections applied 
in accordance with the regression equations 

We then ealeulated AE by the Adams chromatic ¥ ilue and 
the Davidson-Hanlon methods, between successive ixtures 


These are shown in Table 12 


TABLE 11 


Analysis of purees 


tin Photo ‘ 
nan 
tead Read ‘ ‘ 
Pea puree 
¢ ‘ \ 1 94 
1 srrot ¥ 1 1 
i4 i4 144 
1 1 1 19 12.04 
44 i4 i445 40 
‘ mt \ ated 
TABLE 12 
Color differences in purees (on corrected basis) 
ad i 
Gard ) ( (iar ( ma 
i 
1 
1 
ol 1iff t and arrot 


DISCUSSION 


The samples used for instrument comparison 
namely, the sheets of heavy Art pape with opaque 
matt surfaces-——were chosen for these reasons thes 
were inexpensive, readily available in a wide variety 
of colors; the surfaces showed no significant variation 
over the entire area in the diffuse reflectance, meas 
ured spectrophotometricall) protected from light 
and dust, they showed no differences when measured 
a year later; the two surfaces of each paper differed 
sufficiently in total reflectance for AE evaluations; 
unlike food samples which changed with time and 
were less homogeneous the papers could be sent to 
other laboratories without difficulty ; finally plaques 
could readily be eut to the size needed for any given 
instrument 

Values of x, y and Y ranged from 0.220 to 0.520, 
0.200 to 0.460, and 5 to 89%, respectivel) Excitation 
purities ranged from 5 to 65%, a range wh ch should 
eover the majority of foods. However, results must 
be interpreted within this framework, without extra 
polation to highly saturated colors as yet 


The results obtained [from 0 spectrophotometers 
and 3 tristimulus photoelectric eolorimeters on these 
samples clearly indicate the fallacy of the assumption 
that raw data can be dir etls translated to a common 
system for comparison of absolute values Inspection 
of Tables 2 and 3 shows that not only do the filter 
photometers substantially displace the co-ordinates, 
but that similar discrepancies may be found between 
spectrophotometers, even those of the same design. 

The more limited assumption that color differences 
between nearly matching colors will be maintained, is 
partially validated by the data of Tables 4 and 5. 
As between spectrophotometers, the AE values show 
satisfactory consistency Tor a given method of caleu- 
lation. This 1s somewhat less evident for the colorime 
ters. The correlation coefficients Table 7) are posi- 
tive and significant. They indicat that any instru- 
ment may be used as a fairly reliable measure of color 
difference, but we have no assurance, for any ran- 
domly seleeted pair 0! samples, that the AE values 
for two or more instruments will be acceptably close. 

We have limited data on seven Mu isell papers with 
high gloss. Che dimensions of the samples precluded 


measurement on two of the eolorimeters without re- 
dueing the area of the illuminate al field We have not 
ineluded these data in our subsequent regression 
analyses becaust the excellent absolute agreement be- 
tween the Beckman DU and the reference G.E. instru- 
ment with matt surfaces no longer pertains to those 
with high gloss; the deviation between Photovolt and 


CE. is also larger than that found in the comparison 
ef the matt surfaces. We may surmize that regres- 
sion lines will show different displacement relative to 
the standard for glossy and matt surfaces. We have 
therefore left th problem of high loss surfaces for 
later cousideratiol 

We have used four methods for caleulating AE. 


The Seofield-Hunter equation gives equal weight to 
all 3 attributes. The Davidson Hanlon method em- 
phasizes chromatic n these samples because of the 
relatively small differences Y. The N.B.S. unit 


weights the Y in terms of the chromaticity difference. 
The Adams chromatic ‘ ilue equation incorporates the 
Munsell value function into eac! attribute. Insofar 
as small color differences in foods (particularly when 
pro essed dey nd on differences Mm lightness, it seems 
reasonable that the N.B.S. unit a d the Adams chro- 
matic value will give the most ealistic evaluation of 
» minor differences 


foods. This applies primarily t 
caused by processing or storage, not To major meta- 
meric ditferences sucl as those involved in the ripen- 
ing of fruit 

\ linear relation was d monstrated between the x, 

and Y funetions determined resp etively on a given 
instrument and on the selected reference spectro- 
photometer Each funetion eould consequently be 
corrected, and results thereby placed on a comparable 
basis. within the standard deviation of the measure- 


ment on the given mstrun nt The deviation may, 
na given ease, exceed the minimum subjective per- 
ceptibility difference. The question is not vet an- 


swered as to whether the precision with which the 


color of a food ean be measured instrumentally falls 


t 
omen. 
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within an acceptable color tolerance for that food. 
As shown in Table 10, the slopes of the regression 
lines for the various instruments deviate significantly 
from unity, and the lines do not pass through the 
origin. These lines are unique for the instruments 
studied, and any other instrument must be similarly 
calibrated by use of a number of appropriate plaques. 
Federal Standard Colors No. 595 (5) might well be 
used in this connection, 

To increase the sensitivity of the method for apply- 
ing corrections, the regression lines could be caleu- 
lated from a_ statistically adequate number of 
calibrated plaques limited to a color range within 
which a series of samples might be expected to fall. 
Additional refinement should be attainable by use of 
all 3 tristimulus values (XYZ) rather than x, y and 
Y, since x and y are also affected by errors in deter- 
mining Y and Z, and X and Z, respectively. It re- 
mains to be determined whether this would bring 
instrumental precision within acceptable tolerances 


What has hitherto been attempted is the measure 
ment of color differences by reference to an imprecise 
system of co-ordinates. This is illustrated in Figure 
5. The true plot of colors Pp, ), R, S is distorted to 
P, S, and P, Sp, for the two instruments A 
and B. With three degrees of freedom, the color dif- 
ferences measured by the quantities Py — Q, and 
Py — Qe» cannot be equated without individual cor- 
rections applied to the respective ordinates. 


Figure 5. Schematic plots of color differences. Note: Loci 
distorted by displacement of C.I.E. co-ordinates by hypothetical 
instruments A and B. 


So long as these linear relations can be established, 
the objections raised to the use of photoelectric 
colorimeters, e.g. Bouma, p. 158, (1), Judd, p. 162 
(8), which stress filters, or filter-photocell-light source 
combinations, lose validity. The problem is rather one 
of instrument precision, not its ability to specify a 
color directly. 


We have applied the procedure to a series of vege 
table purees, Tables 11 and 12, and the corrected 
values fall within the standard deviation of estimate 
Refinements in the computation of corrections or in 
creases in instrument sensitivity could further reduce 
the diserepanies in AE (Table 12), and any instru 
ment could then be used with equal confidence in 
measuring color or color differences. 

We have been interested in the comments of Ship 
ley and Walker (13) on raw data presented by Mac 
Donald and Bentley (10). The latter male a detailed 
comparison of G. E. Spectrophotometers and Color 
Eve Colorimeters, measuring the reflectance chara 
teristics of 3 series of tiles (red, blue and green) with 
very low Y values. Shipley and Walker calculate that 
out of 66 measurements only 13 standard deviations 
were as low as 0.002. ‘* This means that the precision 
in o3 cases, over 4 physical models, was not as good as 
that in the normal human eye.”’ The 4° physica! 
models referred to are spectrophotometers 

We have therefore applied our procedure to. the 
raw data in Table 2 of MaeDonald and Bentley. W: 
find linearity between instruments with respect to \ 
For instruments A vs. B, vs. D, vs. E, we estimat: 
intercepts and slopes as follows: 0, 1.0; —O.17, 1.05 

0.1, 1.01. Only in instrument D is there appreciabl 
scatter below a Y value of 1.0%. 

In the case of trichromatic coefficient vy, linearity is 
still found, although the seatter is greater. Trichro 
matic x values however show no evidence of linearity 
Spectrophotometer A was unable to distinguish tri 
chromatic x differences between the blue and green 
tiles. This was not the case with the other three spe: 
trophotometers, nor with the Color Eye Colorimeters 
Two factors limit the definition of such a relationship 
in their study. Sampling is limited to three sharply 
localized areas in the color space, and instrumental 
precision may be poor at these low reflectance values 
However, with the exception of instrument A 
measuring trichromatie x, the indications are that 
linear relationships exist. 


SUMMARY 


By applying statistical methods to the results ob 
tained with a series of colored papers on a number of 
instruments, including five speetrophotometers and 
three tristimulus photoelectric colorimeters, we hay 


obtained highly significant linear relations between all 


instruments studied. Regression equations were cal 
culated for each attribute of color for each instrument 
against an arbitrarily chosen reference spectropho 
tometer, 

In this way, results from a series of vegetable 
purees whose reflectance characteristics were meas 
ured on three different makes of colorimeter wer 
placed on a comparable basis and agreement was ob 
tained within the standard deviation. 


Acknowledgments 


We are especially indebted to Dr. Henry Hemmendinger of 
Davidson and Hemmendinger, Easton, Pennsylvania for hi 
generous co-operation in the projeet; to Professor D. Fineh, 


Ag 
| 
a 
Y 
~ 
8 
Pa 
~.Q 
| 
Sp 
4 
x 
4 A 
tae 
a 
fs 
we 


A“liquid dip” for wrapping meat 
ppineg 


A more attractive way of packaging frozen meat is now 
being tested. Its an all-around airtight wrap that seals in 
fresh red color that’s ordinarily lost after freezing. The 
process is simple: An initial immersion in an ethyl cellulose 
base hot melt followed by a liquid dip in the insulating coat- 
ing of which one of the ingredients is olycerine The aly - 
erine acts as a plasticizer and humectant. It helps keep the 


package clear and prevent slip. 


Another approach is described in a recent Belgian patent. 


This time a dip of hot 60-80 Glycerine solution heat-seals 


Properties 
HYGROSCOPICITY + STABILITY 


SOLVENT POWER «+ VISCOSITY 
NONVOLATILITY * NONTOXICITY 


TASTE « COMBINING WEIGHT 


polvethylene into an airtight film around the meat. 


Ideas like these can be extended throughout the whole world 
of packaging. They re examples of the many things to come 
with Glycerine. And more. the unique balance of properties 
that won such wide acceptance for Glycerine in the past 


will surely continue to open new doors to chemical progress. 


“Glycerine 


We'd like to send you out lG-pa e booklet: 


Properties and Uses.” Address your request to the Glycerine 


Producers’ Association. 


Applications 
HUMECTANT « CARRIER 


SOLVENT « LUBRICANT 
SOFTENER « EMOLLIENT 


ANTI-FREEZE « ALKYD BASE 


GLYCERINE PRODUCERS’ ASSOCIATION + 295 MADISON AVENUE, NEW YORK 17, N. Y. 
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DOES LOT! 


This unique water soluble colloid solves all these and other problems: 


THICKENING ?2() % | Will thicken and give good body properties to syrups, 
| 


fillings, meringues. 


SUSPENDING 20 % Will suspend particles such as cocoa and citrus pulp. 


formation in frozen foods. 


)( \% Will retard or prevent water migration and ice crystal 


STABILIZATION | la Will stabilize cake icings, preventing excessive absorp- 
| 


tion or cracking and shaling. 


( \ 5 % Will stabilize the foam formation on beer. 


| oC | Will produce stable oil in water emulsions even at 
EMULSIFYING 35% | 


very low pH. Is most useful in French Dressings. 


GEL- PRODUCING 


desserts, fillings, bakery gels. 


© Will form tender and tasty gels for food uses, such as 


solutions will form films suitable for coating food 
products. 


FILM-FORMING 


1- | Will produce an oil resistant film on paper while 1% 
15% 


YOURS ON REQL EST » Technical data covering properties and applications of algin prod- 
* ucts. Simply note application of interest so that we can advise 
which type of algin product is most suitable for your requirements. 


KELCO COMPANY 


120 Broadway, New York 5, N. Y. ¢ 20 N. Wacker Drive, Chicago 6, Ill. ¢ 530 West Sixth St., Los Angeles 14, Calif. 
Cable Address: Kelcoalgin New York 
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Preseavine FOOD BY DRYING is a 
very ancient process. The traditional dried foods 
developed characteristic textures and flavours during 
drying, however, and were acceptable only to con- 
sumers who had acquired a taste for them. Since 
modern dehydrated foods must compete with their 
fresh counterparts, changes in flavour and texture 
should be kept to a minimum. These changes may 
result in part from protein denaturation and enzymic 
action during drying and storage; therefore the be- 
haviour of proteins and enzymes under these condi- 
tions is of great interest. 

During dehydration some portions of the foodstuff 
will dry more quickly than others and (except where 
dielectric heating is used) the wet areas will remain 
at a lower temperature than the dry, due to evapora- 
tive cooling. Proteins are known to be more thermo- 
stable when dry than when hydrated (2, 19), and so 
it is probable that a proportion of them at least will 
not be damaged by dehydration. 

If vegetables are dried by hot air methods without 
preliminary sealding to denature the proteins, the 
enzymes will remain active and the material will 
become tough and discolour badly during drying (3). 
These dried vegetables appear to store less well than 
those which have first been sealded, though definite 
evidence on this point is lacking (25). 

Meat and fish have usually been dried after cook- 
ing since hot air methods would not dry the raw 
tissues satisfactorily. In recent years, however, there 
have been many successful attempts to freeze-dry 
raw meats though generally on a small seale (8, 17). 

At the Experimental Factory freeze-drying is car- 
ried out on a commercial scale. The process used is 
known as vacuum contact-plate drying (VCD) and 
has already been described (15, 16, 18, 35). In this 
process, frozen steaks ete. of fish or meat are placed 
on aluminum trays covered with lids, which are 
loaded between horizontal heating plates. The plates, 
which can be moved together to ensure good thermal 
contact with the material to be dried, are contained 
in a steel chamber. This chamber can be evacuated 
to low pressure. In recent modifications of the process 
(35), the material is freeze-dried for the first few 
hours, and the internal temperature is allowed to rise 
above freezing point only when the outer layers of 
material have been dried. Again the moist tissue 
remains cool, and complete denaturation of enzymes 
and other proteins is very unlikely. 

Before muscle tissue Is used for food the actin and 
myosin have combined to form actomyosin, which is 
present in greater quantity than any other protein 
(1). Aetomyosin, therefore, is of particular interest. 
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It is rather labile, so its survival of any particular 
treatment means that many other proteins and 
enzymes will also remain undamaged 

Actomyosin is itself an enzyme for it can hydrolyse: 
adenosine triphosphate (ATP) to adenosine diphos 
phate (ADP) and inorganie phosphate. Denatura 
tion of actomyosin can therefore be followed by 
ATPase 


activity. Other properties of aetomyosin which ar: 


measuring the adenosine triphosphatase 


lost on denaturation, are solubility in 0.5M potassium 
or sodium chloride solutions, and contraction in th: 
presence of ATP. These too may be used to follow 
denaturation. brief preliminary report of this 
work has already been made (27). 


MATERIALS AND METHODS 


All the water used in these experiments had been dl 
once in glass apparatus. Diethylbarbiturate buffer (vero: 
was prepared according to Michaelis (27 2-Amino-2-hyds 


methylpropane-1: 3-diol buffer (tris) was made up 


seribed by Gomori (74). Adenosine triphosphate and ade 
diphosphate solutions were prepared from the erystalline ! 
sodium salt and the sodium salt (Sigma respectively, an 


uljusted to the required pH. 
Moisture determination. The moisture in fresh or reconst 


tuted material was determined by mixing a weighed, gr 
sample with sand and heating on a water bath at LOO) ©. for 
1 hour, with occasional stirring to prevent eaking. Th 
terial was then dried to constant weight in an oven at loo) ¢ 


about 4 hours were usually required. 

The moisture in dehydrated material was determined 
drying a grourd sample in a vacuum oven at 70° C. for 5 hours 

Fat determination. Fat content of fresh, dehydrated, and 
reconstituted material was determined by a modifieation of thy 
Gerber method for milk and cheese analysis 

Tissue suspensions, These were prepared by maceration f 
a known weight of tissue in an all-glass macerator (Townsend 
and Mercer) which consisted of a stationary pestle fitting into 
a rotating glass tube. The apparatus was chilled to 0° | 
before use. The beef studied throughout was round steak and 
the fish, cod fillet (Gadus callarias). The tissue was macerates 
to a uniform paste with a few ml. of water; 40-50 ml. water 
were added and the suspension was filtered through a sing! 
thickness of gauze to remove any connective tissu If nee 
sury the suspension was centrifuged (S00 yg. for about 
minutes) and the insoluble portion was washed by suspendir 
it in water and recentrifuging. The residue was carefully re 
suspended in water and made up to a definite volume 


Catalase determination (5). An enzyme suspension in 0.01M 
phosphate buffer (pH 7.0) was added in varying amounts t 
2 mil. samples of 0.4% hydrogen peroxide. Samples were wit! 
drawn after 1 and 2 minutes and residual peroxide was tit: 
with potassium permanganate. The velocity of the renetior 
was proportional to the activity of the catalase present 
decomposed/min./mg. dry weight). 

Adenosine triphosphatase (ATPase) determination. Thy 
method used was a modification of that of DuBois and Potter 
(10). The determination was carried out in 15 ml. centrifuge 
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tubes, shaken in turn by hand during incubat 
37°C. The reaction was stopped by the addi 


of 10% triechloracetic The tubes were 


0.5 ml. samples of the supernatant liquid were 


phate analysis by Long's modifications (26) o 


the isobutanol extraets were suitably diluted 


tion was read against a reagent blank either 


colorimeter (Unicam) at 680 my, or where stat 


enzyme blanks were then subtracted. Phos] 


produced/min./mg. non fatty solids (NFS 


Preliminary experiments were carried out 


enzymes, and henee proteins, could survive del 


VCD process, For these, catalase was selected 


ing after given periods of time with permang 
The amount of catalase in muscle tissue was 


determined quantitatively A quantitative es 


netivity before and after dehydration was 


about 60°° of the eatalase activit survived «i 


in musele fibrils ean be modified by various n 
ing and extracting the fibrils '). Suitable 
the determination of ATPase were therefore d 


preparations were made from fresh beef which 
rigor 

Solubility of ATPase. A macerate of 1 g 
was made up to 100 ml. with water and held a 


tion was set Another 10 ml. portion 


tained (hb The precipitate vas washed wit 


centrifuged again and the supernatant diseard 


tate was suspended 10 ml. water 


determined in the eomplete muscle suspension 


experiment gave similar results, save that the 


water-soluble fraction 
more than a few per cent of that of the other 


Other enzymes present in extracts. For tl 


heef suspension was made in water and centrif 


ing were carried out as before on three 10 m 


soluble extraet and in boiled extraet showed 
wae about the same in water or the boiled « 
of a heat-labile factor which inereased the 1 
production was demonstrated by the greater 
macerate in the unboiled extraet, The problem 
gated further sinee actomyosin- ATPase is ne 


From an examination of the action of the 


TABLE 1 
Solubility of ATPase 


Fraction 


(a) whole homogenate 


water-soluble fraction 


water-insoluble fractior 


barbit 


tu be 10°9M) 
10-9M, pH 7.4 ATP x 10°°M and water to 


contained 


conditions are as detailed in the section on method 


ACTOMYOSIN 


the enzyme activities are expressed in terms of 


IN 


ion at 25 C, or 
tion of 0.85 ml 
eentrifuged and 
taken for phos 
f the method of 


Berenblum and Chain (4) After the development of colour, 


and the absorp 
in an S.P. 400 
ed, in a Spekker 


(Hilger and Watts) using filter 608 and a 1 em. cell. ATP and 


yhate standards, 


which were sometimes used, were prepared from KH,»Po. and 


contained 3 to 10 wg. phosphorus per tube Where necessary 


Mg. phosphorus 


EXPERIMENTS AND RESULTS 


to test whether 


wwadration hw the 


since its aetivits 


is fairly easily determined by estimating the peroxide remain 


anate titrations 
too amall to be 
timation of the 


on raw 


kidney, which has a higher catalase activity Results show that 


hvdration 


Adenosine triphosphatase. Behaviour of actomyosin ATPase 


wthods of wash 
procedures for 


eveloped for th: 


type of enzyme preparation actually used in this studs These 


had passed into 
raw, lean beef 
| One por 


was centrifuged 


in chilled cups (800 g. for 10 min.); the supernatant was re 


h 10 ml. water, 
ed The precipi 
lie ATPase was 


th wate? 


soluble extraet (b ind the washed, water-insoluble fraction 
(¢ (Table 1 There was appreciable aetivity in 1), some 
what less in ‘ and senreelv¥ anv in h Repetition of this 


ictivity of the 


was sometimes higher, thougl never 


fractions 
ms experiment a 
uging and wash 


l. portions Sus 


pension of the washed macerate in water, in original water 


that the activity 
xtract. Presence 
ite of phosph ifs 
ictivity of the 
Was not investi 


t water solubl 


wished macerate 


Optical density 


71 


urate iffer 


0.65 mil In addition tubes 1 and contained 0) ml. of whole muscle 
suepension washed muscle ispension and aqueous muscle extract re 
spectively Blanks were set up for each muscle fraction and for the 
ATP. The temperature of the incubation bath was set at 37° ¢ Other 


FISH AND 


12 x 
s final volume of 


REE 
TABLE 2 
Optimal concentration of calcium ions 


Ca Mx! ) Optical density 

! 64 

126 

138 

61 Live 

138 
Each tube containes eronal buffer ! I M, pH 7.4), ATP 
M 0.1 mi f i beef macerate beef/100 ml.) 
and iter to a final volume of f n ker me and ATP blanks were 
also prepared Temperature of ath 7° ¢ Optical densities were read 

in a Spekk 


on ADP it was established that there is no myokinase or gen 


eral apyrase present 


Effects of calcium and magnesium ions. A test was carried 


out to find what coneent tion of ealeiun ons Was required 
for maximum activity of the ATPase Table This concen 
tration was found to he ba 5x 1l0°M 
Both ealeium and magnesium have been used in the past to 
ietivate ictomvosin-ATPase, s the effeets of these ions were 
mie sured s¢ purate ly ind together at pH 7.4 Table 3). There 
no difference n their etivity at concentration of 
10 °M When preser together their combined effect was a 
little ess than that of ¢ el separate 


Effect of buffer | ! e tests of the effects of pl to be 


n it was desirable to work with a buffer (e.g. tris) which 
has higher pH-range than veronal. To ensure that tris had 
no specifie effects on the system, th ATPase activity was 
neasured in each buffer at pH 7.4 (Table 4 The enzyme was 
ghtly more active in tris, but the effeet is small and 

may even be due to the increased ionic strength 
Effect of pH. Slight iriations in pH ean cause marked 
fferences in the act ty of an enzyme within certain ranges 
ts pH-aetivity eurve lo avoid such variations and to en 
that the enzyme was working at pH not far removed 
from its optimum, the pH-aetivity curve was determined over 
+} range 7 to 9.2 in tris buffer, with two different enzyme 
I ns Fig The activity ucreased only very 
ght mitt Sen ng pH t no opt i was found within 
this range In sone npublishe expe! ents it was observed 
that within the range of nie strength found in the system 
to determine ATPase ecrensing ionie strength slightly» 
shes th ATP ] ! strength of the 
buffer deerenses s its pH increases therefore the aetual in 
cream vetivits vitl H s slightly greater than the 
observed rise, though the pH-aetivity eurve was still fairly flat. 
Thus any pH in the range 7 to 9.2 would be suitable for the 
ATPase determinatio ris f has its iximum buffering 
power at pH 8.14 ar o this pH was selected for the estima 

tion of ATPas 

On the basis of this reliminary work suitable conditions 
vere established for the determinat of ATPase such that 
the amount of inorganic phosphorus produ was proportional 
to the aetivity of the er me present The system consisted of 
tris buffer (2.3 x%10°M, pH 8.14 CaCl ix1l0°M), ATP 
< 10°M), 0.05 to ‘oO ml. of a washed enzyme preparation 
ule from macerated, lean, raw beef or fish musele, and water 


TABLE 3 
Effect of calcium and magnesium on ATPase activity 


ed Optical density 


Ml 1.242 
1 ind Me 
( iM 211 
Each tube contained veror bu ff 1.2 x 10-°M, pH 7.4), ATP 
x 10°M vashed beef eef/100 ml.), Mg Cle 


und/or Cat each & x 1 M Temperature 
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0.002 1 Ca 
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85 
pH 


RATE OF REACTION(OPTICAL DENSITY IN IS MIN.) 


Figure 1. The pH-activity curve for ATPase. 


Each tube contained CaCl. (6 x 10°M), ATP (6 x 10 °"M), 
tris buffer (2.3 x 10°M), 0.15 ml. washed beef macerate 
(0.5 g./100 ml.) and water to a final volume of 0.65 ml. The 
pH varied from 7.2 to 9.2. Temperature of incubation 25° C. 
Curves A and B are for beef from different animals. The ac- 


tivities are given in arbitrary units—the optical densities of 
the solutions resulting from phosphate determinations. 


These determi 


ATPase in raw beef fresh and dehydrated. 
nations were carried out on adjacent slices of round of beef, 
one of which had been dried by the modified VCD proeoss (35) 
and one of which was undried. The slices were trimmed free 
of visible fat 
portions were taken for 
The activities 
0.2 ml. portions of 
in mg. 


min. was found graphically 


From the well-mineed 


ATPase, fat 


determined on 


and samples, 


and moisture determina 
0.05, O15 and 


tion. were 


beef suspension, and the average activity 


NFS per 
The results are given in Table 5. 


inorganic phosphorus liberated per mg. of 


TABLE 4 
Comparison of the effects of veronal and tris buffer on ATPase’ 


Volume of enzyme | Buffer 


Optical density 
suspension (ml.) 


0.1 veronal 0.277 
veronal 0.478 
tris 
0.2 tris 0.498 
1 Each contained aCls 6 x 104M) 
washed beef macerate (0.5 ¢./50 ml.) 
ml. and either veronal buffer (1.2 x 10-°M, pil 7.4) or tris 
(2.3 x 10°-°M, pH 7.4) 

Enzyme and ATP blanks were 


ATP 109M) 
water to a final volume of 0.65 
buffer 


tube 


also prepared 


TABLE 5 
ATPase in beef before and after dehydration 


Activity 
, + Activity 
P/me 


mit remaining 
rin.) 


Fresh. 
Dehydrated 


Fresh 
Dehydrated 


Fresh 
Dehydrated 


Fresh.. 
Dehydrated 


Fresh - 2.6 
Dehydrated. 1.6 
ATPase 
preparation was made fresh or 
washed and made up to 100 mis, The 


The standard conditions given in the text were used for 
determination. The enzyme 
O.3 g. lean, dried beef 
activity in g¢./P/meNFS/min. was 


with phosphate standards 


from 0.5 ¢ 
macerated 


found graphically by 
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They show that the dehydrated material retains more than halt 
the ATPase activity of the fresh 


earried out on material dried in consecutive 


These determinations 
experiments 


small-seale plant. When determinations were earried out inter 


mittently on material dried on a commercial seal 


sults were similar though the amount of asetivity rem 


after dehydration was rather more variable (40 to 85% 
ATPase in fresh and dehydrated fish. Thy 


ATPase in fish was estimated by the same method befor: 


Enzyme 


free of 


after dehydration, preparations wer 


musele fibres disseeted myoseptn The 


was macerated, washed, and made to volume, exeept that 
not filtered through gauze, as for beef. This was partly 


there was very little connective tissue left after romo of 


because the maecerate stieky 
This stickiness made the 


difieult to pipe 


myosepta and partly wis 
tended to remain on the gauze 
diffieult to 


Graphs of activity against dry 


nsion disperse and henee 


necurately, weight of fish 
showed more seatter than those for beef It is quite 
ATPas liel 


ever that a similar pereentage of the 


hydration (Table 6). 


TABLE 6 
ATPase in fish before and after dehydration 


Activity 
/me. dry 
weight / min.) 

Fresh 4 
Dehydrated 4 


Fresh 


Dehydrated 
Fresh 
Dehydrated 
' The 
ATPase 


¢ 


conditions as given in the text wer: 
consisted of 1 g. fre 


fibres free of myosepta macer 


standard 
assay. The enzyme 
dehydrated cod muscle 
washed and made up to 100 mi 
0.05, 0.10 and 0.15 m 
weight/min. was found 


preparation 


Determinations were carried 
portions and the average rate 
graphically by comparisor 


standards 


SOLUBILITY MEASUREMENTS 


Actomyosin can be extracted from fresh musele with strong 


This 


fish (12, 22, 29) 


already been use 


Sines 


(>0.5M) salt method has 


to study 


solution 
denaturation in cod on 
little fat 


amounts of the musele 


contains very and it is possible to obtain relative 


large fibres almost free of connect 


tissue, studies of solubility before and after dehydration 
made on these rather than on beef 
Musele 


either 


chopped by hand and extracted 
(O.5M 
solution (5% N 


Atomix 


fibres were 
phosphate buffer 
pli 7.0) or buffered salt 
pH 7.4 Extraction 


which had a 


phosphate buffer 


was carried out in an 
baffle to 
Blending was done either at full-speed for 60 seconds or 
latter ense by tor 


close-fitting perspex prevent 
speed for 30 seconds, followed in the 
the suspension overnight at 0° C. Suspensions were cet 
or filtered and the nitrogen content of the resulting 

Non protein nitrog 


with 


was determined by Kjeldahl analysis 


determined on filtrates of solutions treated triehlor 
acid, and protein nitrogen was obtained as the differences 
Initial experiments were carried out on fresh cod to tes 
that 85-90° of the total prot: 
either of the 
These 
supernatants after the extracts had been « 
They eould be reduces 
KCl 
In addition, 
the extracts made by high speed blending were « 
(centrifugal 


methods, Results showed 


nitrogen could be extracted by nhove met 


using either extracting solution. values were obt 


trifuge 
ntr ig 


on the 
for 15-30 minutes in the cold 
for the NaCl 300 for the 


filtering through paper (Whatman No. 42 


SOO g. 


about 50% and extract 


ntrifuged 


increasing speeds foree up to 1000 ¢g 


amount of soluble protein found deereased sharply s the 


foree inereased. Extracts made by half-spee 


overnight 


centrifugal 


blending and extraction did not show this latter 


effeet appreciably. 
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ACTOMYOSIN IN FISH 


The solubility of dehydrated fish in the NaCl solution was 
examined in the same wa Extraets made by blending at half 
speed and leaving the suspension at 0° C, overnight contained 
only about 30° of the total protein nitrogen. The apparent 
solubility of the protein could be inereased greatly by blending 
at full speed but it was reduced again to about 30% by high 
speed centrifuging or by filtering If either fresh or «de 
hydrated fish were blended in an Atomix at full-speed, results 
for the solubility proteins were not reproducible. Half 
speed blending followed by centrifuging which gave satisfac 
tory results with fresh fish seemed to show that virtually all 
the actomvosin in dehvdrated fish was denatured, since sarco 
plasmie proteins amount to approximately 30% of the soluble 
protein (7 This appeared to contradict results found by de 


terminations of idual ATPase activity 


CONTRACTILITY OF DRIED MUSCLE FIBRES 
AFTER RECONSTITUTION 


Contract ‘ fibres is due to their actomyosin econ 
tent Denaturnation of the ectomvosin should abolish this. re 
retion Although the ATPase in be aetivated by either eal 
cium or magnesium, ontrac will only take place in 
¢ esit whiel \ therefore 
experiment 

For prelir ry te fibres were dried on a laboratory 
Strips o sacle mm. were laid on 
microscope slice ‘ overe with a few drops of water. The 
slides were pu ‘ igerat (. until the water 
froze solid Thes ‘ in a vacuum desiecator 
over sulphuric eid mut was drawn and the evacuating 
pump was kept running il the fibres were dry This took 
about 1.5 to hours he trips of muscle were split into 
smaller sand rehyd i in veronal buffer (1.2 x 10°M, 
pH 7.3 ‘ lining Mg } M Single fibres were dis 
sected ene os the x30 power of a stereo 
scopie microseoy lividual fibres were observed under this 
microseop vhile a drop of '6x10°M was added 

Fibres from round of beef in rigor were examined. Both 
fresh ane d. reeonstituted fibres contracted as soc s the 
ATP re ‘ en ted fibres contrac lesser 
extent da ghtlvy lower rate , a and 

Results on dehydrated f ibres were very variable Where 
ne the fresl fibres a ‘ itraueted, those which had been 
dried and reeonstituter did not When they did eon 
tract the did so very " re slowly than the fresh In 
general the fresh had f shed contracting i ‘O30 seconds 
while the dried was still eontracting after 15 minutes 
The degree f contraction vn never as great the dried as 


in the fres Figures Sa and 3b The reason why the power 


Contractility of fresh and reconstituted, dehydrated, 
beef fibres on addition of ATP 


2 


Figure 2a. A fresh beef fibre before (1) and 5 minutes after 
(2) addition of ATP. Magnification x100. 


AND 


Figure 2b. A dehydrated beef fibre before (1) and 5 min- 
utes after (2) addition of ATP. Magnification x100. 


Contractility of fresh and reconstituted dehydrated cod 
muscle fibres on addition of ATP. 


Figure 3a. Fresh (1) and reconstituted, dehydrated (2) 
muscle fibre. Magnification x75 


Figure 3b. The same 15 minutes after the addition of ATP. 
Magnification x75 
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to contract is so often absent in reconstituted fish-muscle 
fibres has not yet been found. The retention of contractility 
seemed to be favoured by very rapid freezing (<5 mins.) and 
by the presence of cysteine, but freezing and drying conditions 
which would guarantee that the reconstituted fibres would con 
tract have not so far been established. 

Contractility of muscle fibres in meat and fish dehydrated 
by the VCD process was also examined. Cod muscle fibres were 
never found to be contractile. Those from beef or pork always 
contracted when ATP was applied, and there seemed little dif 
ference between the VCD material and that freeze-dried in the 
laboratory. This implied that the temperatures occurring 
towards the end of the VCD process did not damage the con 
tractile mechanism of the dry beef or pork fibres, 

To test this hypothesis, bundles of freeze-dried beef fibres 
prepared in a desiccator, were heated in open dishes for 1 
hour at 22°C., 37° C., 55° C., 70°C., or 100°C, The econ 
tractility of individual fibres was observed as before. It was 
found that at temperatures of 55°C. or below, contractility 
was apparently unaffected. Fibres stored at 100° ©., did not 
contract, while those at 70° C. were still slightly contractile. 


DISCUSSION 


In the preliminary experiments it was found that 
the greater part of the catalase in kidney was not 
destroyed by the VCD process. This, together with 
the persistence in muscle tissue of a comparatively 
labile enzyme like ATPase, suggests that many other 
enzymes will not be denatured in such drying opera 
tions. Certainly it is well established that many 
enzymes are not denatured in freeze drying (13). 

It is sometimes supposed that enzymes cannot act 
at low relative humidities. This idea probably arises 
from the fact that the growth of all microorganisms 
stops at R.H. < 70% (28). Work carried out during 
and since World War II has shown that this view is 
incorrect. Lipase in freeze-dried raw meat continues 
to function slowly at moisture contents of 6.4, 4.7 
and even 1.5°% (36), corresponding to 35, 23 and 5‘ 
R.H. respectively (37). Kiermeier and Coduro have 
quoted numerous instances of enzyme action in dried 
foodstuffs (23). They have also shown that amylase 
was active at 36% R.H. provided the dry material 
also contained fine capillaries (24). Water is con 
densed in such capillaries even at a lower R.H. and 
this appears to permit enzyme action. 

Dehydrated beef or fish prepared by freeze-drying 
or the modified VCD process, has a very porous struc 
ture and enzymes might well be expected to function 
in these foods at comparatively low moisture con- 
tents. The characteristic flavours which may develop 
in such foods during dehydration, and more particu 
larly during storage, might easily result directly or 
indirectly from enzyme action. It is well-known that 
‘non-enzymic browning’ reactions play an important 
part in the deterioration of dried foods, and it is not 
unlikely that the reactants for such ‘browning’ are 
supplied partly by enzyme action. This would explain 
why precooked VCD beef mince is much more stable 
than raw VCD beef. For example, at the Experi 
mental Factory it has been found that at 12.5% 
moisture (on a NFS basis), preeooked VCD minces 
will keep in fair condition for more than a year at 
37° C. whereas beef dried to 11% moisture (54% 
R.H.) is barely edible after 1 month. It is not implied 
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of course that the particular enzymes investigated 
here are the ones responsible for deterioration 

Many reports have been published on the proper 
ties of ATPase, so the need to experiment to. find 
suitable conditions for the determination of this 
enzyme may not be obvious. There is however much 
disagreement in the literature (7), and the behaviour 
of the enzyme may vary with the form in which it 
exists (37). In addition the ATPase determined in 
this work was derived from beef or fish which had 
gone into rigor and there are few publications dea 
ing with anything other than the enzyme from 
freshly-killed animals. It was also necessary to ascer 
tain that actomyosin-ATPase was being measured and 
not some other enzyme. 

The ATPase activity in j-vesence of caleium was 
found to be entirely located in the water-insoluble 
fraction, though there was a heat-labile factor in th: 
aqueous extracts which appeared to activate thy 
ATPase. The nature of this factor was not investi 
gated further since only ATPase in the insolubl 
fraction was being measured. Tests carried out on 
the water-insoluble fraction showed that there was 
no active myokinase or general apyrase present. T! 
absence of myokinase was strprising since it is said 
to be difficult to remove it from actomyosin prepara 
tions (7). Bowen and Kerwin (6) have shown that 
calcium does activate myokinase at pH 6.0, thong! 
the effect at pH 8.14 is unknown. The enzyme may 
therefore be present but unable to act 

At neutral pH and in the absence of potassium 
actomyosin-ATPase can be activated by either cal 
cium or magnesium (7). The washed beef macerat: 
was found to respond to either, the calcium being 
slightly more effective. When both were present to 
gether the ATPase was only slightly inhibited 
evidence confirms that what is being measured. is 
ATPase. For determination of 1 


actomyosin-ATPase in tissue, calcium preferre | 


fact actomyosin 


as an activator since it inhibits other phosphat: 
producing enzymes. 

The plHl-activity curve of the caleium-activated 
ATPase in tris buffer was remarkably flat. The a 
tivity searcely changed between pH 7.2 and 9.2. This 
is in marked contrast to the results obtained by 
Robinson using fowl musele (34). He found two dis 
iinet activity peaks at pH 6.6 and 8.8, respectivel) 
These differences may be due to his use of a purified 
enzyme, or to the fact that his reaction mixture con 
tained O.1M KCI and employed glyoxaline buffers 

Normally, ATPase activity is determined by meas 
uring the amount of inorganic phosphate released 
in the first minute of reaction at 37° C. In this work 
a 15 minute reaction period at 25° C. was chosen 
the concentration of ATP and enzyme were adjusted 
so that the velocity of reaction was proportional to 
the amount of enzyme employed. This method mini 
mised the effect of the unavoidable drop in reaction 
rate which oceurs after the first 15 seconds (38): it 
also economises in ATP 

Measurement of ATPase in beef or in cod fillet 
before and after dehydration, left no doubt that an 
appreciable fraction of the enzyme was not destroyed 
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TENOE 


What you should know 
about oxidative deterioration 


LAL is oxidative deterioration? 


In fats and in foods containing fats, oxidative deterioration is caused by 
the reaction of oxygen in the air with the unsaturated portion of the fat 
molecule. This reaction produces free peroxide radicals which, in turn, 
appear to trigger a lengthy chain reaction, the result of which is the forma- 
tion of a variety of aldehydes, ketones and acids, Once started, the break- 
down cannot be reversed. In fact, if allowed to continue, it proceeds at 
an increasing rate. 


Wh \ is it important to food processors? 


Oxidative deterioration, unless checked, rapidly takes its toll of fat-con- 
taining food products in the form of rancidity. Nothing destroys the 
reputation of a food product so quickly as the pungent, tallowy odor and 
flavor characteristic of rancidity. 


I OW can you control oxidative deterioration? 


Oxidative deterioration can be effectively controlled with antioxidants. 
Added to oxygen-sensitive fats and fat-containing food products, these 
chemical compounds step in to check the rancidity-producing chain re- 
action referred to above. Since the reaction leading to rancidity cannot be 
reversed, antioxidants can only prevent further deterioration. Hence, it is 
essential that they be added as early in the processing of the food product 


involved as possible. 


\\ , LIC ) antioxidant is best for you? 


The principal food-approved antioxidants in use today are butylate-t 
hydroxyanisole (BHA), butylated hydroxytoluene (BHT), and propy! 
gallate. All are available from Eastman, alone or in solution formulations 
containing various combinations and ratios of BHA, BHT and propy! 
gallate, with or without a metal chelating agent. 

The most effective and economical formulation for use in any given food 
product depends upon such factors as the food itself, how it is processed, 
methods of distribution and storage, and types of packaging. Advice and 
assistance in selecting the best formulation for your specific requirements 
is available from the Eastman food laboratories. 


V 1CTC are these antioxidants available? 


Marketed under the trade name TENOX, these food-grade antioxidants 
and the experienced technical service which backs up their proper use 
are available from Eastman Chemical Products, Inc., subsidiary of Eastman 


Kodak Company, Kingsport, ‘Tennessee. 


> Eastman 

{food-grade 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tenn.; New York; 
Framingham, Mass.; Cincinnati; Cleveland; Chicago; Houston; St. Lovis. 
West Coast: Wilson Meyer Co., Son Francisco; Los Angeles; Portland; Salt Loke 
City; Seattle; Denver; Spokane; Phoenix. Canada: P. N. Soden Co., Ltd., Montreal, 
P.Q.,; Toronto, Ontario. 
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in the process. Attempts to confirm this in fish by 


measuring changes in the salt solubility of the myo 
fibrillar group of proteins were not very conclusive. 
When mil extraction methods were used, these pro 
teins seemed to have become insoluble during dehy) 
dration. They could be brought into ‘solution’ by 
vigorous blending. However, they were then easy to 
sediment by high-speed centrifuging, compared to 
proteins extracted from fresh fish by milder treatment 
This probably means they were not in true solution 
but existed as a very fine suspension. Drying does 
appear to render the myofibrillar proteins of fish in 
soluble in salt solutions (0.5M Connell has also 
found that all the actomyosin in freeze dried or VCD 
fish is insoluble in O.5M_ postassium chloride (9). In 
view of the rather unsatisfactory results obtained 
with fish and the fact that other workers had found 
it diffieult to extract the myofibrillar proteins com 
pletely from fresh meat or from chicken (7, 33), no 
attempt was made to determine the solubility changes 
in meat. before and after dehydration 

Beef muscle fibres are still able to contraet im the 
presence of ATP after they have been dehydrated 
and reconstituted. For this to be so, most of the acto 
myosin molecule must be relatively undamaged. The 
smaller amount of contraction in the dehydrated 
fibres could be due either to a proportion of the mole 
cules being completely de natured or to all the 
molecules being slightly altered Results with fish 
fibres make the latter idea more likely With thes 
fibres, contractility is easily lost but even with the 
VCD process most of the ATPase activity survives. It 
dees not seem possible to interpret these results in 
terms of classical ideas of denaturation as an all 
or-non phenomenon They appear to be in the na 
ture of a series of changes brought about by in 


creasing! severe conditions which agrees with 
modern concepts of protein denaturation (32) In 
cod. actomyosin solubility ts lost first. then contrae 
tility, and finally the ATPase activity 

Since this work was completed it has been found 
that Hopkins had already reported that dried musels 
fibres would contract on rehydration and again when 
ATP was added. In this case fresh frog mus le was 
used. It was frozen by tmmersion in liquid nitrogen 
and freeze-dried (20 Partmann (30) also has made 
a study of contractility in beef fibres tenderised by 
treatment with papain 

Improvements in storage properties of dehydrated 
raw meat and fish might well be obtained through 
control of their enzymic activity This could be 
done in several ways. The foodstuff might be dried to 
a lower moisture content than 1s used for preeooked 
materials. It might be given a presealding treatment 
sufficient to denature protems but insufficient to cook 
the food. Another possibility is the use of chemieal 
inhibition of enzymes. This last method may raise 
problems of toxieity but it has already been employed 
in vegetable (7, 11) and meat (17) dehydration where 
carbon monoxide was used as the inhibitor. Further 


work is necessary to confirm that enzymes are re 


sponsible for the accelerated deterioration in raw 
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meat and fish: if enzymes are implicated, those re- 


sponsible must he identified 


SUMMARY 


Changes which oceur in actomyosin of beef and 
cod muscle as a result of dehydration have been 
investigated. Three criteria of denaturation have 
been used, namely, loss of solubility in salt solutions, 
loss of contractility of muscle fibres in presence of 
adenosine triphosphate and loss o1 adenosine triphos- 
phatase activity. On dehydration, cod actomyosin 
becomes insoluble and the muscle fibres may or may 
not lose their power to contract. though about half the 
adenosine triphosphatase activity 1s not destroyed. 
Muscle fibres in the dehydrated beef examined were 
always contractile after reconstitution and they too 
retained about half their adenosine triphosphatase 
activity. These results are interpreted as being due 


to stepwise denaturation of actomyosin 
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> ANNED APPLES are a Travs used to support. slices ere of open construction : 


modification of canned apples in which the prepared OUATEIORS WiFG-SEICES 0 ooden slats) to provide uni 
slices are dried to half their original weight prior di A ndesiral walized overheating 
to packaging. They possess attractive appearance, Dr ten on e! n the range of 140 to 
rich flavor, and are easily used for preparation 170° F. However, in tl nid stamens of drying, when the ‘ 
of acceptable apple pie or other products Their most fruit 2 sti nalat = Irving r temperatures of 7 
obvious advantage is reduced weight, inasmuch as 1s vere of S101 f air was mini 
each can contains twice the usual quantity of apple th tl maintaining 
ower fruit temper t I ! or é rough dryers, in 
solids vhich the drying . throug tively deep, tum 
The term ‘‘dehydrocanned”’ was first introduced by bling beds of product, also permitted the use of hot air inlet 
Kaufman in 1951 (5) ina study entitled (‘osts and temperature , te 180° } At ¢] hott s of the moving 
Methods for Pie-stock Apples Availability of de n such dryers, t se t rect exposure to the 
hvdrocanning for general use is provided by a public ‘ A 
The name ‘‘dehydrocanning”’ is similar to **dehydro surface. With 
freezing,’ introduced by Howard and Campbell t! gh-flow otar elt-troug! the weight of fruit 


1946 (4). Work on the dehvdrofreezing of apples has per square foot of dr “ rf iss fold gr 


been described in papers by Talburt, Walker, and \ fir rroduct of t tration, or 50% weight 
Powers 14). Talburt and Lindquist (73), and ny s desired ’ g sl g following dry 
Walker, Powers, and Taylor (16) 
Tl fore, nee git over-<dirying to 
The various factors involed in apple processing hone SF eight 1 t f y 
have been deseribed by Smock and Neubert 11) I lifferent pro ! ‘ t letermine weight 
Variables relating to browning, such as effects of con ol Wher simplest and most 
centration and of chemical constituents, have been 
discussed by Hodge (3), Mitchell and Peterson (8) of the presen Ses, 
A ref? tometer, prefer t B . ‘ was employed 
and Stadtman (72) ren ndried samples y re liquefied in 
blender and port f t Lies . ezed through a 
EXPERIMENTAL PROCEDURE lise for me ut of it Brix. The ‘* double 
gt were blended 
Raw material. Winesap, Newtown Pippin, Rome Beauty t veighed amount of t lg 5 nd then treated 
Jonathan, and standard Deleiou varieties of ipples w th the 4 F s the fresl t t ‘ igs were thereby 
firmness corre ww to 15 to 20 pounds by the Magness and sbteined io the sat se 4 rrors in the applica 
Tavior fruit t vere peeled, cored, and eut tior f the refractomet | t ‘ 11ee 
shaped ces f d per pple The Steam blanching. y ste is done after drying 
slices passed rough tary res ype separator where ty innetivate enz t ging. The common 
rregular chips were remo The eut apple ces were dipped Nensh was 4 nutes F ; sing the blanch tem aa 
5 to | ¢ salt solution to prevent browning of eut sur perature to 205° F ! t s produced, which 
faeces ng vy in init preparation of Dip solu ed increased f ghts, but « i slight loss in 
tior f ! ! eitri id im tay 
sater were normally wd for prevention of surface browning alte 4 ere used to sup 
| ng drying. However, if the apples were bland in flavor the a ae ring y | g wus one to two 
cone ! ion f citrie a n the dip solution was inereased ade per scuare foot. 1 scharg nds of the blanchers 
ty f lip times of 2 minutes were employed with occasion il ere elevate t Der t ng direct by gravity into the : 
rring ring immersion 
Piece-temperature measurements on control of internal Packaging operations. Tw n sizes were used, No, 2 and 
browning. Tests were performed on apple slices to determine N 10, with tin coatings of 1% se-box-pounds. Most ; 
the effect of temperature rel Tine on internal browning ‘ nteriors ha bright t te es nd enameled ends. 7 
Thirty gauge thermocouples were positioned in the eenters of However, for comparis ns witl f ennmeled linings 
the slices and the slices were dried on wire-screen trays in a ¢ t types) wer sO 
eabinet drver Piece center temperatures were continuously The slices, soften } blanching, were overfilled into the 
recorded. Periodicealls mtehes were removed from the dryer eans, and then compresse t pack tightly and displace air 
snd th neidenee of brown centers recorded Stainless-steel collars r 4 inches hig vere used to facilitate 
Drying operations. (Cabinet, rotary f7), tunnel, and belt the initial over ng. Flat-bott é gers or tamps, which 
troug! types of drvers were used in the work. In all dryers, fitted snugly into the eans, were used to compress the apples. 
‘ir ve ties were mace « uniform as possible throughout the For « pressing slices into N i cans the tamps were pro 
drying zones In lyvers, ears of loaded trays were vided with levers for ay cation of Ibs. foree to the slices. 
turned 18 it the midpoint of drying to improve product Filled cans were check-weig! 
uniformity Sucrose sirup with ascorbie acid ; nd citrie acid was 
let to some samples to f spaces round slices and help 
Western Utilization Research and Development Division, reduce oxygen content. Concentrations were: sucrose 25% ; 
Agricultural Research Service, | S. Department of Agricul iscorbie acid 0, 0.1, L 0.0% nd citric aeid 0 and : 
ture a The quantity of sirup adds vas generally around 
$17 


| 
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10% of additional net weight per ean. The sirup was added 
hot to the empty cans prior to filling in the slices and eom 
pressing. 

Maximum vacuums were used within limitations of the eans. 
For No. 10 beaded cans, final vacuums were held below 20 
inches to avoid paneling. 

The eans were processed for 5 minutes in boiling water fol 
lowing senming, The hot cans were then immersed in cold 
water to cool the produet to about 100° F., then removed and 
stacked to air-dry. 

Storage tests. The experimental packs described above plus 
3 types of control or single strength solid pack apples, de 
scribed below, were subjected to extensive storage tests: 

1. Commercially packed Winesap and Newtown Pippin 
apples in No. 10 eans. 

2. Laboratory packs of Winesap and Newtown Pippin 
apples in No. 2 eans. The soaking method was used, with im 
mersion for one hour at 110° F. before blanching and filling. 
3. Leached dehydrocanned apples of half the final soluble 
solids of regular dehydroecanned apples. Diced Winesap and 
Newtown Pippin apples were given prolonged soaking at 70° F 
to reduce the soluble solids to exaetly half of original and then 
cle hydroeanned. 

Storage times and temperatures were 6, 12, and 24 months 
at 34 ind 70° F.; also 3 and 6 months at 34°, 90°, and 
loo” F, 

Following storage, observations were made on vacuums, 
headspace, ean eorrosion, 


ippearanee (mainly color), texture, 


odor, and flavor. 


RESULTS 


Inhibition of browning. Both 1.0% salt and 1.0% citric 
acid, in combination, were required to protect the surfaces of 
slices. Neither agent alone was adequate, but together they 
were very effeetive and prevented darkening of surfaces during 
drying on trays. Severe abrasion of the treated surfaces of the 
slices would allow some enzymatie browning. Inhibition of 
internal browning was achieved by avoiding elevated piece 
temperatures for any considerable time. 

Typieal results of drying slices in cabinet dryers while 


cheeking both slice center temperatures and browning are given 


in Figure 1. After drying 60 to 80 minutes at 160° F., slice 
| 
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40 
TIME-MINUTES 
Figure 1. Center temperatures of apple wedges during drying. 


temperatures began to exeeed 120° F., and internal browning 
begun to appear and inereased with time. Drying the same 
lot of apples at 140° F. air temperature did not cause browning 
in 90 minutes. 

After drying, bright color was generally stable for about 
50 minutes at room temperature. Thereafter, internal brown 
ing appeared t 


» increase. Consequently, blanching to inaeti 
vate enzymes was generally done within about 15 minutes 
after drying. 


f 


these tests. Four employed trays and eross-flow air, one had 


Eight different dryers were used during various periods « 


a single-tray and through-flow air, and 3 employed agitation 
and through-flow air. Minor abrasion of slices caused by some 
of the dryers was not noticeable in the final product. 

Typical drying eurves at constant temperatures in a cabinet 
dryer are shown in Figure 2. Most drying operations wer 
completed within 60 to 90 minutes. Use of higher tempera 
tures at the start of each drying evele was effective in re 
ducing times required. 
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Figure 2. Drying time for apple wedges. 


Blanching and filling. Blanching was essential to inactivate 
enzymes, to heat the slices for canning, to soften slices, an: 
to reduce gaseous oxygen The net weights of fruit in th 
cans were subject to variations dependent upon texture of 
slices, severity of the blanch treatment, and filling tempera 
ture. For example, Newtown Pippen slices blanched for 4 
minutes at 205° F. and filled at 190° F. (eenter ean tempera 
ture) generally gave a fill-in weight of 96 ounees per No. 1 
can. However, when slices were blanched for 4 minutes at 
200° F., the resultant fill was generally 90 ounees. Vaeuume 
of over 15 inehes in fully processed No. 10 cans eould be at 


tained without vacuum sealing if high filling temperatures 


were used. The qualities of the products from the 200 nd 
205° F. blanches were similar, with the lighter blanch giving 
a slightly brighter color and firmer texture. 

Vacuum sealing was advantageous for the smaller No 
eans, in which vacuums as high as 27 inehes were attained 

Storage tests. The most obvious differences in stored » 
ples were in color. Light eolors, reeorded as cream or ivory 
were regarded as favorable and darker colors, sueh as tan, as 


unfavorable. Inereased darkening frequently correlated with 


increased can corrosion and with off-odors and off-flavors 
At 34° F. 


months. At 70° F. for 12 months many packs were rated as 


thost dehydroeanned packs were good through 


good; other packs were rated as unaeceptable due to excessive 
browning. By 24 months at 70° F. a high percentage of packs 
showed some evidence of darkening. Ther re storage of 
dehydroeanned apples beyond one year might be definitely 
limited to selected conditions. The colors of dehydrocanned 
Winesap and Newtown Pippin slices were compared with the 
U. S. National Bureau of Standards’ Ivory Standard: SK¢ 
SBC-31, by 


Meter. Freshly dehydroeanned slices had Rd values of about 


means of the Hunter Color and Color Differences 


10; after 1 year at 70° F. the values were about 25 
At 90° F, 


darkening and were unacceptable 


for 6 months all dehydrocanned samples showed 


All control packs, or single-strength regular canned apples, 
showed better stability at higher storage temperatures 

Special test lots of leached dehydroeanned apples, which 
were of actual single-strength soluble solids after dehydro 
canning, showed practically the same rate of browning as noted 


in commercially canned apples. 
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As might have been predicted, cans with bright tinplate 


interiors proved to be much more effective in preserving eolor 


than wer enameled cans There was also good correlation 
between high vacuum and reduced corrosion With No. 10 
enps vacuums of 15 tn were preferred With No 2 cans, 
vneuums of over 20 inches were preferred Addition of 10% 
of sirup contaming 5% sucrose and 0.25% ¢ wh of citrie and 
did not enhanee storage stability Variety of 
ipple not an important variable, provided apples were of 
suitable texture and processing types. Inasmuch as consider 


ible softening occurred during blanching and heat-processing, 
initial firm texture was vivantageous 

Trial commercial packs. Trial packs of several hundred No 
10 eans were made in each of two commercial plants At one 


plant the equipment used ineluded a tunnel dryer, a belt 


blancher, and vacuum closing machine At the other plant 
the equipment used was " econtinuous-belt-type dryer, a 
belt blancher, and a conventional itmospheric closing m vehine 
Th process worked ver vel ind appeared adaptable to 
further ng-up 
Pie trials The various packs of dehydrocanned apples ha 

been used in pies with ve good results. The preeook method 
has been generally preferred over the deep dish or sirup vd 
back method The pro et ha heen found to rehyvdrate very 


more 


DISCUSSION 


Preliminary experiments showed a number of 
operations to be unaces ptable or unnecessary to the 
production of dehydrocanned apples These opera 
tions are noted 

1. Sulfiting prior to drying revealed several objec 
tions. chief among which were discoloration of cans 
and product and formation of hydrogen-sulfid 

2. Blanching prior to drying produced an inferior 
dried product 

3. Reducing oxygen content by soaking apples 
prior to drying did not prevent oxygen uptake dur 
ing or following drying 

$ Accelerated drying, which produced higher apple 
piece temperatures, gav internal browning of slices 

5. Loose-fillina of final product gave increased cor 
rosion of cans and browning of slices 

No published information was found on the drying 
of apples without prior sulfiting or blanching. Dur 
ing trials of conventional canning with the usual 
soaking procedure the tendeney of apples to brown 
as a function of time and temperature was encoun 
tered. The onset of browning of slices has correlated 
well with a piece-temperature of around 120° F. It 
would be expected that some apples would brown 
much more readily than others, so that im actual prac 
tice the eritical piece-temperature range might be 
somewhat wider. The data presented have been for 
wedge-shaped apple pieces Smaller cuts dry faster 
while still retaining bright color 

Use of salt and citric acid as a protective dip ts a 
new development in preparation of apple slices for 
drying. Salt alone does not prevent browning. Addi 
tion of ascorbie acid (1.0% ) to the salt and citric acid 
dip solutions did not give a noticeably whiter product 
The 10% eitric acid may be replaced by 1.0% tartaric 
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acid or 0.5% hydrochloric acid Hydrochloric acid, 
however, gave red streaks with certain apples such 


as Red Winesaps, possibly due to | ucoanthoeyanins. 


SUMMARY 


\ method has been developed for preparing 
canned, double-strengt! appl ple stock It involves 
dipping fresh slices in salt and citric acid, drying 
rapidly to about double strength, blanching to inacti 
vate enzymes and to preheat for canning, filling 
tightly into cans, sealing hot, cooking, and cooling 
Storage stability is good through one year at 70° F. 
but browning occurs on storage at 90° F The chief 
advantages are economies In packaging, transporta- 


tion, and storage 
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High Viscosity of Cell Wall Suspensions Prepared 
from Tomato Juice: 


Manuscript received December 19, 1957 


wentirvine the 
factors that control the viscosity of tomato products 
has been made by many investigators (1, 7, 8, 9, 10, 
11, 13, 14, 15, 16, 19, 20, 22, 23, and others). Two 
factors, the quantity and quality of pectic materials, 
and the quantity, configuration, and character of the 
insoluble solids have been shown to be of major 
importance. 

While we were studying the role of insoluble solids 
in the viscosity of tomato juice, and were attempting 
to isolate the insoluble solids, we obtained a result 
that was totally unexpected and we believe previously 
undescribed. We observed that when tomato juice 
was centrifuged and the sediment was washed re- 
peatedly with distilled water by centrifugation, vis- 
cosity at first dropped, then rose to a value far 
exceeding that of the original juice. In some cases, 
the washed product thickened to a semi-gel. 

The present paper proposes to describe in detail the 
thickening effect just mentioned, to disclose the 
properties and behavior of the thickened product and 
of various juice fractions, and to provide new funda- 
mental information on the factors determining tomato 


juice viscosity. 


PROCEDURE AND RESULTS 


Effect of washing. (hanges in viscosity of a pectin-rich un 
homogenized, commercial tomato juice brought about by cen 
trifuge washing are shown in Table 1. The juice was centri 
fuged 9 times under identieal conditions (2000 r.p.m., 10 min., 
25°C.) in an International’ size 1 centrifuge. After each 

Viscosity, as measured at 25°C. with a Brookfield vis 
cometer,” rotor No, 2 at 60 r.p.m., deereased initially as dis 
tilled water was substituted for the original serum (soluble 
solids fraction As the washing procedure continued, however, 
viseosity gradually inereased, reaching a value more than 
double that of the original juice at the ninth wash. 

Associated with the increase in viseosity was an inerease 
in the volume of the centrifuged insoluble solids. These 
swelled, and packed less tightly in the centrifuge tube as wash 
ing progressed. At the same time the soluble solids content 
and the conductivity of the sample decreased (Table 1). 

The microscopic structure of the insoluble solids (23) is 
shown in Figure 1. Only two principal structures were visible. 


* Presented at the Seventeenth Annual Meeting of the Insti 
tute of Food Technologists, Pittsburgh, Pennsylvania, May 15, 
1957. 

"One of the laboratories of the Eastern Utilization Research 
and Development Division, Agricultural Research Service, U. 8. 
Department of Agriculture. 

"Mention of specific products does not imply endorsement 
of them by the Department to the possible detriment of others 
not mentioned. 
centrifuge run, the supernatant layer was decanted and re 
placed with distilled water, which then was mixed with the 
settled layer or insoluble solids prior to re-centrifugation. 


R. T. Whittenberger and 
G. C. Nutting 


Eastern Regional Research Laboratory 
Philadelphia 18, Pennsylvania 


TABLE 1 


Increase in viscosity attendant on the washing of soluble solids 
from tomato juice by centrifugation 


Viscosity Soluble 


No. of centrifuge 
washings of apparent solids 6 
original juice! entipoises Abbe) 
240 
4 
o40 
tao 


After each centrifugation, the supernatant liquic 
ind replaced witth distilled water. Volume of original 
With the conductivity cell used, the resistances 


7 ohms 


Figure 1. Insoluble solids of tomato juice, showing numer 
ous granules separated from cells, single and clustered granules 
within cells, and walls of the cells. 


These were tomato cell walls, visible as lines outlining the 
dominantly spherieal cells, and numerous small 
occurring singly outside the cells and commonly 
within the cells. The relative importance of these structure 
in determining total viscosity will be shown later 

It beeame apparent that tomato juiee could be washed 
simply and quickly by sieving. Aceordingly, a specified volun: 
of juice was poured onto a 200-mesh sieve and washed gent) 
with the distilled water for 15 minutes. Soluble materials, a 
well as the bulk of the small insoluble granules, passed throug 
the sieve. Cell walls, mostly in the form of near-spheres rang 


Wer 
) 
che 
after centri existance 
\ fugation ‘ obn 
153 
: 
‘ 
AG 
res 
420 
in 


Using Salt Efficiently 


by INTERNATIONAL SALT COMPANY, 


How Measure Brine Strength 
Different Hydrometer Scales 


The most common method of measur- 
ing brine strength in industry is to use 
some type of hydrometer. Every hydrom- 
eter sinks into a liquid until it has dis- 
placed a weight of the liquid equal to its 
The scale divisions on a hy- 
drometer are not usually of equal length, 


own weight. 


since the volume of displaced liquid in- 


creases as more of the stem is immersed. 


Using a hydrometer is a relatively 
simple process—but reading the hydrom- 
eter scale is complicated by this fact: 
the scale may vary from plant to plant 
because may be used to 
measure strength of other liquids, as well 
as salt brine. To help clear up any possible 
confusion, here are an explanation and 
a comparison of the five most common 
hydrometer scales for measuring 
brine strength 
SALOMETER SCALE. This is by far the most 
common of all the hydrometer scales 
used for testing brines. The indicates 
directly the per cent saturation of the brine, 
reading 0° S. in pure water, and 100° S. in 
fully saturated brine. The salometer uses the 


hydrometers 


used 


scale 


values of Gerlach, meaning that 100° 
saturated brine contains 26.395°, salt by 
weight. Each salometer degree, then, repre- 


sents salt. 


The salometer reading expresses the per 
cent of Thus, a brine of 40° § 
strength is 40°, saturated, and contains 40°, 
of 26.395°., or 10.558", salt by weight. 


SPECIFIC GRAVITY SCALE. This reads the 
specific gravity of the brine directly. These 
hydrometers may be obtained with the entire 
length of scale covering a limited range of 
specific gravities, thus permitting great 
accuracy 


BAUME SCALE. This scale was originally in- 
tended to have each degree equal a per cent of 
salt in the brine. But now only a 
rough approximation. The Baumé scale reads 
0° Bé. in pure water, 24.6° Bé. in fully 
saturated brine. Also, a factor of “modulus” 
is needed to translate degrees Bé. to specific 
gravity, since the scale divisions are of equal 
length. This modulus has been standardized 
at 145, so that degrees Bé.-145—145/sp.gr. 


TWADDELL SCALE. Named after its inventor, 
the Twaddell scale reads 0° Tw. in pure water, 
40.8" Tw. in fully saturated brine. Each in- 


Saturation 


this is 


crease of 0.005 in specific gravity causes 1° 
increase on the 


Twaddell scale. Thus, the 


INC. 


= 
/ /# / 
/@ @ 


110 50 
100 
1.200 
30 
wo 5 
100 
1.100 —— 
10 80 
70 
1.050 10 
n 5 — _10 
30 — 
10 
1.000 0 0 
7 7 7 


COMPARISON OF COMMON HYDROMETER SCALES 


Chart gives quick, visual relationships of readings 


number on the right of the decimal point of 
the specific gravity, divided by 5, is the 
degrees Tw. For example: 1.140 sp.gr. is 
140/5, or 28° Tw. 

BARKOMETER SCALE. extensively for 
testing tanning liquors, the Barkometer scale 
reads 0” Bk. in distilled water, and 204° Bk. in 
fully saturated brine. Each increase of 0.001 


Used 


increase on the 
number on the 


in specific gravity causes | 
Barkometer scale. Thus, the 
right of the decimal point of the specific 
gravity is the degree Bk. For example, 1.025 
is 25° Bk. 

The hydrometer scales described above 
are usually calibrated for brines at 60°F. 
temperature. When testing brines at other 
temperatures, it’s necessary to make cer- 
tain corrections...or to use a specially de- 


Sp.gr 


signed hydrometer. You can get a table 


yn the sa 


meter scale to readings on other scales 


showing proper temperature corrections, 
plus other data on measuring brinestrength, 
from International Salt Company. 


Using salt in its many industrial appli- 
cations calls for technical knowledge and 
experience. International Salt Company 
has both—plus a continuing program of 
research and development in salt. These 
things can be put to work for you... in 
your plant... to help you get the most 
out of the salt or brine you use. 


INTERNATIONAL SALT CO., SCRANTON, PA. 


Sales Of Atlanta, Ga.; Chicago, Ill.; New Orleans, 
La.; B more, Md.; Boston, Mass.; Detroit, Mich.; 
St. Louis, Mo.; Newark, N. J.; Buffalo, N. Y.; New 
York, N. Y.; Cincinnati, O.; Cleveland, O.; Philadel- 
phia, Pa.; Pittsburg ’a.; Memphis, Tenn.; and Rich- 
m Va 
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and 


FoR EVERY REQUIREMENT! 


do you like them 


for your yperation? 


RAW MATERIALS 
FLAVOR AND SEASONING LINES 


Essential Oils 
Aromatic Chemicals Water-Soluble Compounds 
Oleoresins Oil-Soluble Compounds 


Terpeneless Oils Dry-Soluble Compounds 
Spray Dried Products 


Or for your product? 


Processed Meat For more than 159 years, D&O has provided 
Canned Foods fine flavoring materials and compounds in the 
Beverages form most suited to each manufacturer's indi- 
Sesserts vidual requirements. Whether you need one of 
Confection 

ed the oldest forms of flavor, an essential oil ... or 
Baked Goods 

a product of the newest processing advance, 

Frozen Food 
— = a spray dried compound, D&O is prepared to 
Shevenneestionte give you immediate service and a completely 
Dairy Products satisfactory product. Consult D&O. 


OUR 159th YEAR OF SERVICE 


DODGE & OLCOTT, INC. 


180 Varick Street, New York 14, N. Y. tStasuismes 1988 
Soles Offices in Principal Cities —_—_— 


ESSENTIAL OILS* AROMATIC CHEMICALS: PERFUME BASES: FLAVOR BASES*DRY SOLUBLE SEASONINGS 
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CELL WALL SUSPENSIONS 


ing in diameter from 100 to 500 microns, were retained on the 


sieve. During the sieve-washing the cell walls swelled, just 
they did during the centrifuge washing. Walls were removed 
from the sieve and made to the original juice volume with di 
tilles water Figure show the washed cell walls ml the 
portion of granules entrapyy ithin the walls 
Several juices were ed in this manner; all gave products 
The inereases were large, 
Whereas the original juices were 
the washed produet resembled 
Sample No, 3 (S850 
tance, would not flow from a 
horizont ‘ t ‘iwure iB), and when lifted with a 
spatula, formes mou | mass on the black There was a 
tendenev for the oduet from hot-break pectin-rieh juices 


to thicker omew more th those from ecold-brenk peetin 


Figure 2. Sieved, washed, and diluted tomato juice cells. 
Walls outlining the cells and entrapped granules within the 


cells are seen. 


TABLE 2 


Increase in viscosity associated with the washing of soluble 
solids and small insoluble particles from tomato 
juice by sieving 


FROM TOMATO JUICI 


Figure 3. Demonstration of the differences in viscosity be- 
tween: A, whole tomato juice; B, sieve-washed juice product; 
and C, homogenized pure cellulose walls from the juice. Vis- 
cosity of samples A, B, and C was 185, 850, and 700 apparent 


centipoises, respectively 


Tomato juice fractions rder t cture the distribution 

As previous 
otal solids were 
wi , 11, 24) 
mineral 
The remaining 
principally of 
and cellulosic 


separated more 


onation was the 
ice was almost 


tion. The washed 


wholeg juice 
CENTRIFUGE 
WASH 


insoluble solids 
SIEVE - WASH 


A 


soluble solids 
(serum) 


separated 


granules entrapped 


granules 

Figure 4. Diagram of fractionation of tomato juice by cen- 
trifugation and sieving. The per cent of the total solids com- 
prised by each fraction is shown. 
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Comme hot break in 
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Juices were poured mesh sieve , i th distilled a 
water for 15 minute and made t heir origina ‘ ne th distilled 
\ ipparent were determined h Brook 
field reteor No 
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cell walls, comprising only 6% of the total solids, formed a sus 
pension whose viscosity was twice that of the original whole 
juice (Table 3 In the absence of cell walls the other juice 
fractions possessed no significant viscosity. The serum, for 
instance, although containing 87% of the total solids and the 
bulk of the peetic materials, had a viseosity of only 2 ep. 
Viseosity of the granules suspension alone was only 5 ep. It 
was clear, therefore, that the cell wall fraction constituted 
the backbone of whole juice viscosity, and that the serum econ 
tained substances which inhibited the development of maximum 
viscosity in whole juice. 

Properties of the washed product. Various substances were 
added to the washed juiced produets (i.e., washed insolubles ) 
in order to determine their properties and to investigate the 
eauses for the high viscosity. The addition of serum caused a 
sharp drop in viseosity (Table 4). Subsequent removal of the 
serum caused viscosity to return again to its high value; thus 
the change in viseosity was reversible. 

Addition of sucrose, a natural component of serum, to the 
washed products had little effeet on viscosity. Viscosity also 
was maintained at a high level in the presence of glycerin, urea, 
and ethyl aleohol. However, the addition of soluble pectin, 
eitrie acid, sodium chloride, or ealeium chloride caused a 
marked lowering in viscosity. In general, viscosity was stable 
in the presence of nonelectrolytes, but was decreased by eleetro 
lytes. Relatively small amounts of electrolyte produced the 
effeet. We have found that even the quantity of electrolytes 
oceurring naturally in fresh tomatoes is sufficient to keep 
viscosity at a low level. 

Confirmatory evidence that the electrolytes in tomato juice 
depress viseosity was obtained by treatment of a juice with 
synthetic ion-exchange resins. Both eations and anions were 
removed from the serum fraction, which was recombined with 
the insoluble-solids fraction, then separated again and de 
ionized, Nine repetitions of this treatment were needed to 
complete ion removal; the deionized juice had inereased vis 
eosity. Further work on the use of deionizing resins is planned, 
since their use would produce minimal changes in total juice 


composition 


TABLE 3 


Viscosity of tomato juice fractions 


Juice or juice fraction Viscosity Solids Electrical 
apparentep. content’ resistance 
ohma 
Original whole juice 240 6.3 7 
Soluble solids only (serum) 2 5.5 7 
Insoluble solids, washed 500 500 
Separated granules, washed 5 O45 
Cell walls plus entrapped 
granules, washed 500 0.35 1650 


1 For the fractions, same concentration as in original juice 


TABLE 4 


Effect of various substances on viscosity of the washed 
product from tomato juice 


Viscosity apparent cp 


Substance added Washed product Standard 
error® 
\' B? B 
% 

1. None 145 12 
}. Soluble pectin 0.2 210 200 7 
4. Citric acid 0.2 20 205 21 
5. Sucrose. 100 12 
6. Glycerin 375 920 24 
7. Nal 0.2 155 115 ‘1 
a. CaCle 0.2 150 200 15 
9. Ethanol 50 500 ROS 42 


! Prepared from cold break juice; solids content, 0.50% 

* Prepared from hot break juice; solids content, 0.74% 

* Standard error of measuring viscosity was relatively high in some 
samples, owing to clumping in the samples Samples of product A showed 


the same relative errors. 


Effect of homogenization. Apart from its direct effect on 
viscosity, the washing of tomato juice had an important in 
direct effect. In most cases the washed products were con 
siderably more susceptible to mechanical break-up than were 
the original juices, and homogenization produced a degree of 
thickening not achieved with the whole juices (Table 5 This 
was true particularly of the products from cold-break juices 

With the hot-break juice product that thickened most during 
the original washing (sample 2, Table 5), the standard 
homogenizing treatment (2 min. treatment in an electric 
blender) gave no further increase in thickness. Microscopic 
examination showed that most of the cell walls remained whol 
and unbroken during the treatment. Only slight thickening 
was produced by prolonged homogenization. Apparently in 
this ease, the relatively large quantities of pectic substances in 
the walls acted as plasticizers and rendered the walls less 
brittle and more resistant to mechanical stresses. Following 
enzymatie removal of the pectins (27), homogenization was 
effeetive in disrupting the cells and in increasing viscosity 

Cellulose wall suspensions. The question arose as to what 
substance was primarily responsible for the high viscosities 
deseribed in previous sections of this paper. Although tomato 
cell walls were identified as the indispensable struetures, they 


were not isolated in pure form or as a single chemical sub 
stance, It is widely known that most fleshy plant cell walls 
contain a number of substances, including cellulose, hemice! 


lulose, protein, and peetin compounds (4, 5, 6, and others 
The effeet on viseosity of removing all substances except 


cellulose from the cell walls of tomato juice is shown in Tabl 


6. The walls were boiled in 20¢ sulfurie acid and in 20% sodium 
hydroxide, and then extracted with ethyl aleohol and ether, 
just as in a erude fiber determination (2). They final vere 
made to their origimal juice volume with distilled water, with 
out being dried previously. The viseosity of all juiees de 
crensed with the treatments, indicating that the non-cellulosic 


components of the walls made an important contribution te 
viscosity (Table 6). Yet the pure cellulose walls alone, in the 
form (Figure 5) and concentration at which they occurred is 
the whole juice, yielded suspensions of appreciable viscosity 
The suspensions were colorless, translucent, and heat-stabl 
The cellulose wall suspensions responded quickly and 


strikingly to homogenization. Viscosity of sample 1 (Table 6 


TABLE 5 


Effect of homogenization on the viscosity of tomato juice 
before and after the removal of soluble materials 


Original juice Washed juice product 
Viscosity, apparent op Viscosity, apparent 
Sample 
Not 
Not Homoge Hon 
homoge . homoge 
nized? nized 
nized nized 
1. Hot-drink juice 235 “ 
2. Hot-break juice 220 i175 a1 
Hot-break juice 205 445 | 
4. Cold break juice 
5. Cold - break juice 190 240 170 
6. Cold-break juice 160 eno 25% 
Juices were washed on a 200 mesh sieve with distilled water for 
15 minutes 
* Samples were treated for 2 minutes in an electric blender 


TABLE 6 


Viscosity of cellulose cell wall suspensions prepared 
from tomato juices 


Cellulose wall suspensior 
Original juice 
Sample Viscosity, apparent cy 
i Homouge ontent 
Viscosity, Original 
apparent ep nized 
1 175 500 
2 220 140 BRO 4 
210 100 ons 
1 Cellulose concentration was the same as that of the origina Lice 
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CELL WALL SUSPENSIONS FROM TOMATO JUICE 


micron 


substances except cellulose. Compare with Figures | and 2. showing network of cellulose microfibrils. 


for instance, inerensed fron to 500 apparent ep. during ‘ mpression of 


‘ ird homog i treatment The ‘ i . 
th mogel ng i rh +} ‘ at « ntaining rt of cellulose 


exceeded that of the origi: vhole juice, despite the fact that 


Microscopic studies s i ft t thie ogenizing treatment 
the whole luiee eont me bout times as muel solids In \ded 
i the ne respite t 1 ti sand shredded 
fact, the homogenized cellulose wall suspensions ere thieker, 

nto ut ribbor rré sheets Figure 6 
per unit eoneentration, thar ! f the commor el thieker 
Th change it tructu sic to the increased 
ing agents such as starch, peetin, gelatin, methyl cellulose, or s 
viseosit Th ! t ft . ills is shown in 


DISCUSSION 


From an interpretat rv fundamental viewpoint, 


the present findings are significant. They reveal 


tomato juice as having a potential for thickening not 


heretofore recognized I} aus i re-evaluation of 
the factors known to effect consist v and indicate 


that a new factor, electrolyte content, should be given 


a position of importan They de-emphasize the role 


of soluble pectins but reaffirm and strengthen 


the role of insoluble solids (7, 17, 20, 23). They show 


consistency to be dependent primarily on the strue 


ture and composition of the tomato cell wall 


The exact manner in which electrolytes affect juice 


consistency is the subject of our present research. 


Only the cell wall fraction of the Juice is involved. 


Apparently the surfaces of the walls bear electric 


charges which help maintain the walls in suspension, 


thereby eontributinge to VISCOSITY Insoluble pectin, 


[? 
intimately associated with the cellulose fibrils in the 


walls, donbtless contributes to the electric charges. 


In the absence Sol ible electrolvtes, the charges 
wa =) exhibit their maximum effect. The walls swell, bind 


Smm quantities of water, and promote high viscosity, just 


as potato starch granules in suspension swell during 


Figure 6. Tomato cellulose walls following homogenization, gelatinization and giv rise to increased paste vis 
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cosity (17, 18a). Homogenization, by fragmenting 
the walls and increasing the surface area, may aug- 
ment these effects. In the presence of electrolytes, 
however, the charges on the walls become neutralized, 
the walls shrink, and a drop in viscosity ensues. 

Tomato cellulose suspensions exhibit at least two 
properties which are not commonly associated with 
cellulose suspensions. In the first place, tomato cellu- 
lose forms relatively thick suspensions at dilute 
concentration, and secondly, the suspensions are 
thickened further by a very brief homogenizing treat- 
ment. In these respects the suspensions differ quan- 
titatively from those of wood or cotton natural cellu- 
lose (18h). One reason for these differences in be- 
havior is revealed by microscopical, x-ray, and infra- 
red studies of the structure of the walls. The cellulose 
of tomato walls, although fibrillar in appearance, is 
essentially amorphous; that of wood and cotton is 
largely crystalline. Further research on the struc- 
ture and composition of tomato cellulose walls is be- 
ing pursued. 

Since the cell walls of apples, apricots, and peaches 
are generally similar in strueture and composition to 
those of tomatoes, it might be expected that nectars 
of these fruits would show the same general response 
to the removal of electrolytes as does tomato juice. 


Our preliminary experiments indicate that this in- 


deed is the ease, and that the phenomenon, therefore, 
is widespread. 
SUMMARY 

Experiments have shown that the viscosity of to- 
mato juice is kept at a relatively low level by the 
presence of naturally-oceurring and added electro- 
lytes. Removal of electrolytes, including soluble 
pectins, organic acids, and mineral salts, may cause 
the remaining fraction of juice to thicken to a semi- 
gel. Electrolyte content thus is established as a newly- 
discovered factor in determining tomato juice vis- 
cosity. 

Only a small fraction of the juice solids is directly 
involved in the thickening process. Tomato cell walls, 
comprising less than 6% of the total solids and less 
than half of the insoluble solids, have been shown to 
be the juice component essential for high Viscosity. 
As electrolytes are removed, the walls swell, become 
increasingly hydrophilic, and give rise to increased 
viscosity, Viscosity remains high in the presence of 
non-eleectrolytes such as sucrose, glycerin, and ethyl 
alcohol, but decreases as the electrolytes are returned 
to the juice. 

In most cases the removal of electrolytes from juice 
accentuates the thickening effect of homogenization. 

Of the substances comprising the tomato cell wall, 
cellulose has been found to be the single substance 
most closely related to Viscosity. Tomato cellulose 
alone has formed suspensions that are thicker, at 
equivalent concentration, than most of the common 
thickening agents. 

The significance of the new information is discussed. 
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V INVESTIGATORS have re- 
ported upon the spoilage processes in poultry meat 
and upon means of delaying the onset of this spoilage. 
Ayres ef al. (2), Kohler et al. (4), Ziegler and Stadel 
man (10), Vaughn et al. (6), Wells et al. (8) have 
reported an extension of the shelf life of fresh chicken 
meat by antibiotic treatment prior to packaging. Re 
sults of these investigations have shown that the use 
of antibiotics is effective but that such treatment 
causes a large increase in the numbers of yeasts which 
develop on the meat 

Spencer ¢f al. (7), Kish (4) and Stewart (4) have 
studied the effects of various packaging materials on 
the quality of fresh dressed chicken fryers It was 
found by Spencer ef al. (7) that the type of pack 
aging film has an effect on the shelf life (bacteriologi 
cally) of fryers not treated with antibiotie. Kish (4) 
found significant changes in keeping quality of pack 
ager] chickens as measured by the presence of off 
odors. Stewart (8) made the observation that oxygen 
can cause discoloration in poultry meat under certain 
conditions. Shelf life of poultry meat is also affected 
by plant sanitation and the use of low holding tem 
peratures, Gunderson ef al. (3), Ogilvy and Ayres 
(5). Ayres et al. (1) and Walker and Ayres (7), have 
observed that the predominant types of bacteria de 
veloping under 4.4° (. storage and present at time 
of spoilage belong to Achromobacter and Pseu 
domonas genera 

Since a change in some factor in an environment 
should affect the microflora under the influence of 
such an environment, it seemed worthwhile to explore 
one aspect, the effect of packaging. More specifically, 
the primary purpose was to determine the effeet on 
spoilage organisms of packaging films which differed 
in their permeability to gases and water. Some study 
was also made of the possible contribution of econ 
tainers and absorbant materials to the fungal flora 
affecting antibiotie-treated poultry meats 


EXPERIMENTAL METHODS 


Chickens used in this study were obtained from the Purdue 
Poultry Farm and brought to the poultry processing laboratory 
for dressing. They were killed by eutting the throat and 
illowed a one-minute bleed time, after which they were sealded 
in water at 60° C, in a bateh type sealder for 40 seconds. Pick 
ing was done on a mechanical picker. The birds were eviseer 
ited and halved. One-third of the birds were chilled in ice 
water, one-third in iee water containing 30 p.p.m. chlortetra 
evyeline, and the remaining third in ice water containing 30 
p.p.m, oxytetracyeline, All birds were chilled for 2 hours. After 
treatment the halves were placed in eardboard trays which econ 


tained absorbant pads. They were then packaged with a wrap 
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Effect of Packaging Materials and Techniques on 
Shelf Life of Fresh Poultry Meat: 
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ng phar ny ene chloride copolymer 
sheet inevacuated) or in vinylidene hloride copolymer bags 
vhich were partially evacuated to a vacuum of 10 inches. Three 
replications were made, sing 108 halves in each trial; 36 
halves wrapped in eellophat 6 halves in ! dene chloride 

| r sheet and 36} vinvii ne chloride copolymer 
evacuated bags \ birds were store ! k-in refrmgerator 
t Spe« is «et ned the evelopment of odor 
ind slinne Mierol hanges occurring iring storage were 
followed |} the slime smear method of Ziegler et al y), 

Development of odor na erobia ner ses on the birds 
puck ged inder part é inted it spheres were deter 

I ng epresentative birds and re 
kiug g el t ¢ Whe ge of the eontrol 

ekage(s vas ¢ ent the remainder of the birds were 
examined Ar four to nsp ‘ I ff-«lor or slime 

re | ige ! @ r ¢o! tions previously and 


RESULTS AND DISCUSSION 


Influence of packaging materials on bacterial spoil- 
age. Poultry meats which had received no treatment 
other than chilling in ice water and packaged with a 
wrapper of cellophane did not show evidence of off 
odors until they had been held under 34° F. storage 
for 11 days. Meat held under identical storage con- 
ditions but packaged with a wrapper of the highly 
impermeable vinylidene chloride copolymer sheet de- 
veloped off odors at 11 days also. This would indicate 


tha if eithe ree llopl ahe or lick ne oride copoly - 
h 


mer have any toxicity for bacteria they are of equal 
magnitude, which would seen inlikely; therefore, 
we may reasonably infer that neither possesses any 


such properties. This is further substantiated by the 
fact that pieces of these films when placed on Agar 
ge organisms did not inhibit 


growth either directly underneath the film or at the 
periphery Whereas the storage times for birds 


plates seeded with Spo laut 


wrapped cellophane vinylidene’ chloride 
copolymer were the same under non-evacuated condi 
tions, birds in vinylidene chloride copolymer bags 
from whieh the air was partially evacuated had a 
storage time four days longer than that obtained 
without evacuation 

As can be seen in Table 1, this partial evaeuation 
of the containers gave similar increases in shelf life 


TABLE 1 


Influence of various packaging materials on storage times 
(Days to spoilage) 


: = Vinvlidene 
Treatment 1 hloride 
to packaging ‘a copolymer 
va ited) 


d 
Chilled only 11.1 11.3 15.2 
CT 19.7 
425 
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of the meat regardless of the treatment prior to pack- 
aging; that is, even with antibiotic treatment the 
treated birds stored in evacuated bags had longer 
storage times than those packaged without partial 
removal of the air. 

With the antibiotic treated birds, cellophane and 
vinylidene chloride copolymer film gave nearly identi- 
cal results. CTC treated chickens wrapped in cello- 
phane had a storage time of 17.2 days whereas the 
vinylidene chloride copolymer wrapped birds had a 
storage time of 17.8 days—an insignificant difference. 
Chickens treated with OTC and wrapped in cello 
phane had an average storage time of 16.9 days. 
Those wrapped in vinylidene chloride copolymer film 
were, at an average, 17.1 days old before off odor 
developed. Where only slight differences in total 
storage time were found between cellophane and 
vinylidene chloride copolymer sheet, more significant 
differences were found between vinylidene chloride 
copolymer wrapped evacuated and non-evacuated 
packages. (TC treated birds packaged in the evaeu 
ated bags had a shelf life of 19.7 days while the OTC 
treated birds under the same conditions had an almost 
identical storage time of 19.8 days, indicating in 
addition to the effect of evacuation, the nearly equal 
effectiveness of CTC and OTC when used at levels of 
30 p.p.m. as has been found by other investigators, 
Ayres ef al. (2). These results would indicate, too, 
as has been previously mentioned that the films as 
such have no bacteriostatic effects but do inhibit the 
development of spoilage organisms by limiting the 
amount of oxygen available for microbial prolifera- 
tion when the bags are evacuated prior to storage. 


Influence of package on antibiotic effect. That ox) 
gen tension can also modify the results of other tech 


niques to extend storage times is suggested by Table 
1. It ean be seen from these values that the effect of 
the antibiotic does not appear to be as great under 
conditions of reduced oxygen as they are where 
evacuation of the bag was not practiced. Under the 
conditions of reduced oxygen tension created by 
evacuation of the container the antibiotic (both CTC 
and OTC) accounts for 23° of the total shelf life; 
under conditions where air was not removed from 
the package the antibiotic accounts for 36% of the 
total storage time. In other words, under nearly 
complete aerobic conditions antibiotic treatment is 
13% more effective. It must be remembered, however, 
that although under conditions of partial evacuation 
the antibiotics appear to be less effective, the total 
storage time is still greater because of the additional 
inhibiting influence of reduced oxygen tension. 

It should be noted that in the case of the untreated 
chickens there was one bird which developed a flora 
almost entirely composed of yeast. This is the first 
time and the only time in which we have ever noted 
this type of spoilage on untreated chicken meat held 
under our storage conditions. 

In order to determine the part that the trays and 
absorbant pads used to package the birds might be 
playing in the fungal contamination of the meats 
absorbant trays, non-absorbant trays, and absorbant 


pads were analyzed for yeast and mold numbers 
Surface washings of these materials were plated on 
potato dextrose Agar which had been acidified to pH 
3.5, on Agar containing 10 p.p.m. chlortetracyeline 
and on Agar with 10 p.p.m. oxytetracycline. None of 
these materials was found to have more than 10 yeast 
and mold organisms per square inch of surface, a 
‘ather insignificant number when compared to the 
normal contamination of the birds. 

The exact point at which off odors developed on 
some of the birds was diffienlt to determine. It be 
came obvious that the changes in treatment and tech 
niques in packaging gave rise to differences in flora 
which in turn gave rise to differences in kinds and 
intensity of off odors. The typical ‘‘dirty dish rag’ 
odor ascribed to spoiled untreated poultry did not 
adequately describe the odors associated with treated 
birds or birds packaged in evacuated impermeable 
films. The odor varied from ‘‘dish rag’? to sour, 
to musty, to yeasty, to an odor deseribed as ** cured 
ham.”"’ There were even some treated birds upon 
which visible yeast colonies and mold mycelium could 
be seen which did not have an off olor. They were, 
nevertheless, considered spoiled 


SUMMARY AND CONCLUSIONS 


It can be reasonably concluded that vinylidene 
chloride copolymer and cellophane films used for 
packaging poultry meat do not exert a direct bac 
teriostatic effect on the spoilage organisms which 
develop on poultry meats. The technique of par 
tially evacuating the air from packages wrapped in 
impermeable films, however, tends to inhibit bacterial 
growth by virtue of reduced oxygen tension. This 
reduction in oxygen tension has some influence also 
on the effect produced by antibiotic treatment, effi 
ciency being somewhat reduced by evacuation of the 
package. It was also observed that the type of film 
and treatment may influence the type of off odor 
which persists at the time of spoilage. 

Trays and absorbant pads used to package poultry 
meats may make some contribution to fungal flora 
especially on antibiotic treated birds but this contri 
bution would appear to be of little or no consequence 
when compared to the microflora already present on 
the birds when they are packaged 
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THAT “SOMETHING 


CELLULOSE GUM 


KEEP YOUR FOOD AT TTS BEST with versatile 
Hercules” cellulose gum purified cM 
thickening of suspending went, emulsifier, gel producer 


or film-former, cellulose gum finds numerous applications 


As a stabilizer. 


in the food processing industry. In frozen foods, for ex- 
ample, cellulose gum prevents ice crystal formation. Pie 
fillings, cake icings, salad dressings, packaged desserts, 
processed cheese spreads, and many other products are 


improved when cellulose gum is included. 


MSG 


FOR EXTRA TASTE APPEAL, add MSG to almost any 
processed food, MSG enhances the natural flavor of a wide 
variety of st iple foods including canned soups, meats, and 
vegetables: frozen specialty foods; sausages, frankfurters, 
and other meat products. Having no flavor of its own, 
monosodium glutamate helps develop the natural flavors 
in processed foods in addition to boosting the savor of each 
ingredient. MSG can be as important as salt in a well- 
seasoned processed food—find out for yourself what this 


flavor enhancer can do. 


CEREALS 


Dessert 


NEED DELICATE YET RICH BACKGROUND FLAVOR 
to add character to your table and cooking sauces, vege- 
table. chicken. or beef soup: or canned stews and gravies? 
HVP (Hercules hydrolyzed vegetable pr 
ple isant distinctive flay is the pl luct to use. HVP will 


otein) with its 
strengthen natural fla in soups. gravies or sausages: 
or depending on the quantit used it could become the 
s or bouillon cubes 
MSG used with HVP in the same product intensifies 


dominant flavor as in many table sauce 


flavor to the maximum 


VITAL WHEAT GLUTEN 


ADDED NUTRITIONAL VALUE for cooked or dry cere- 
als, spaghetti, specialty breads, and other items results 
included 


when vital wheat gluten 1 \ natural protein 


coneentrate derived from nutritious wheat. vital wheat 
gluten improves the texture of baked produc ts as well as 


idding the extra protein content that consumers appreciate. 


Teci nical data on any f these produ und their uses can 
hy obtained hy nritu fiy fo He routes, 


lirginia Cell De; 


HERCULES POWDER COMPANY 


900 Market Street. Wilmington 99, Delaware 
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1. Merck is your new basic source of supply for MSG. 
Recently completed Merck production facilities with 
multimillion pound MSG capacity can satisfy even 
the healthiest appetite for this important flavor- 


enhancing ingredient. 


2. You can depend on Merck for unlimited quan- 
tities of MSG because the unique and technically 
advanced fermentation process utilizes raw materials 
which are available in unlimited supply. No other 
Merck product or process competes for this supply. 
3. Like all Merck food processing ingredients, the 
quality of Merck MSG is unsurpassed. It meets the 
highest quality-control standards for monosodium 
glutamate 99+% pure. 


4. Merck MSG is available in two forms—Crystals 
426B 


your 

growing 
appetite 

“or 


GLUTAMATE 99+% PURE) 
ee 


and Fine Crystals—to fit your requirements. It is 
packaged in 100-lb., 50-lb., and 10-lb. containers. 


5. Merck MSG deliveries are fast, since distribution 
centers are strategically located from coast to coast. 


6. The Merck Food Research and Technical Labo- 
ratories are fully staffed and ready to serve you. 
Technical assistance, including MSG assay service, 
is available on request. 


7. Ask your Merck representative for complete in- 
formation about Merck MSG or write directly to: 


MERCK & INC. 


RAHWAY, NEW JERSEY 
OQ Marck & Co., inc. 
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Notes and Letters 


Determination of the Conversion 


Chlorophyll to Pheophytin 


Dear Sir: 


A discussion of several objective tests used here to 
measure adverse changes in frozen in- 
cluding conversion of chlorophyll to pheophytin, was 
published earlier by Dietrich ef al. (Food Technol., 
11, 109, 1957). The chlorophyll conversion method 
was described by references to published literature, 


vegetables, 


which gave rise to a number of requests for a detailed 
description of the procedure. Our intention was to 
publish details in later reports concerned with the 
measurement, but because the requests are continuing 
it seems appropriate to provide details to your readers 
now. 

The method for determining the of 
chlorophyll to pheophytin is a modification of the ex- 
traction procedure of Dutton, Bailey, and Kohake 
(Ind. Eng. Chem., 35, 1173, 1943) in which the 
method of Mackinney and Weast (Ind. Eng. Chem., 
32, 392, 1940) is used for the spectrophotometric pig- 
ment measurement. The maximum at 536 mp and 
the of the chlorophyll and pheophytin 
curves at 559 my» may vary slightly, and should be 
determined for each instrument. The band width of 
the spectrophotometer should not be more than 5 mp; 


conversion 


cross-over 


otherwise the spectra of decomposition products can- 
not be separated from that of intact chlorophyll. 


Procedure and calculation of results are: Blend 130 g. of 
frozen product with 100 ml. of aeetone (technical) for 3 
minutes. Weigh 80 g. of the resultant slurry into a 600-ml, 
beaker. Add 300 ml. of acetone and stir for 3 minutes, 
Add 2 to 3 g. of analytical filter aid, stir an additional 30 
seconds, and filter through a 7-em. medium (M) fritted glass 
funnel with the aid of light suction, The first part of the 
filtrate may be cloudy. When filtrate runs elear, return cloudy 
portion to the beaker and rerun through the filter. Do not 


allow the filter cake to run dry until after the final washing. 
Wash the paste of insoluble solids in the funnel two successive 


times with 50-ml. portions of acetone. Finally, apply strong 
suction until most of the liquid has been removed from the 
insoluble solids, The filtrate must be brilliantly clear. Trans 


fer to a 500-ml. volumetrie flask and make up to volume with 
If the of 80% 
increase the acetone concentration by add 


80° aeetone (v/v addition acetone causes 


turbidity, 
ing 100¢% acetone until the extract 
in a cool, dark place until the spectrophotometrie readings are 


earefully 
is clear. Keep the solution 
to be made. 

When raw or underblanched materials are used, it is neces 
sary to add acetone in sufficient concentration to inhibit enzyme 
activity (Dietrich «ft al., Food Research, 20, 480, 1955). In 
general, the acetone concentration in the blend should be 80% 
or As example, 100 g. of raw green 
blended with 500 ml. of acetone. Two hundred and fifty grams 


above. an beans are 


428 


of 


of this slurry are taken and earried through the filtration and 
subsequent procedures, 

Optieal densities (OD) of the solution, contained in cells 
5 em. in length with optically plane surfaces, are determined at 
two wave lengths with a suitable speetrophotometer. Zero ad 
justments are made with 90% acetone in the reference cell 
The measurements reported previously were made at 554 and 
556 me with a Beekman Model DU instrument * in a suitable 


range (0.2 to 0.8) of OD. Although a change in concentration 


of the extract changes the concentration of chlorophyll present, 
it does not change the ratio of chlorophyll to pheophytin 


To ecaleulate the percentage conversion, it is necessary to 
determine the ratios of OD readings found at 534 and 556 mp 
for chlorophyll with zero conversion (Ro for the unknown 
sample (Rx), and for an extract where the chlorophyll is L00% 
converted to pheophytin (Rye). 

An extract from either raw or blanched material ean be 
treated with acid to produce 1006) conversion, Add 1 mi. of a 
saturated solution of oxalie acid in 90% aeetone to 100 ml. of 
the chlorophyll extract and allow to stand 22 to 24 hours and 
then read the OD. An alternate method is to add 3 or 4 mi. of 
saturated oxalie acid per 100 ml. of extract, mix thoroughly 


and read new aliquots of the converted extract at 44-hour inter 


vals over a period of % to 4 hours to determine the maximun 


conversion (a maximum OD reading at 534 ma without an 
inerease in OD reading of more than 0.005 at 556 map The 
ratio of the reading at 534 mu divided by the reading at 
556 mye for a converted extract (Ry) should fall in the range 
2.2 to 2.4. Several samples are run and the average ratio is 
used in the ealeulation of percentage conversion, Ratios may 
very with different commodities, 
Caleulations are made by the formula 
R, — Ro 
Per cent conversion x 100 
Rive 
1.224 — 0.900 
for example, : x 100 25.8% 
2.260 — 0.900 
where Ry, ratio of OD readings 534,556 for zero 


conversion, 

Rive ratio of OD readings 534/556 for 100% 
conversion, 

ratio of OD readings 534/556 for the 


R, 


unknown. 


W. C. Dierricu 

U.S. Department of Agriculture 

Western Utilization Research 
Development Division 

Agricultural Research Service 

Albany 10, California 
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* Recommendation over other instruments is not implied 
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THE “NO EFFECT” LEVEL 


A more basie objection to the chronic feeding study 
is that it is logically impossible to prove a negative 13, 
increasingly sensitive methods we are trving to 
measure threshold effects, and onee we suce 
measuring them we have proved there ts an effect at 
that intake level. but we can never prove there ts no 
effect at the next lower level. Every possible measure 
ment ean detect effects at some limiting sensitivity, 
but cannot prove an effect is absent at an intensity 
below the sensitivits No possible set of direct obser 
vations can ever define a true ‘‘no effect’’ level 
Frazer’s discussion of safety evaluation (4) avoids 
this trap bv basing the acceptable dietary level upon 
an effective dosage which can be determined expert 
mentally, not upon the indeterminabl highest ineffee 
tive level as we now do 

Other seiences are faced with the problem of esti 
mating the ordinate at which a variable assumes some 
infinitesimal value approximating zero. They appl) 
the concept of limits. They make measurements i 
the range where the variable is finite, wher their 
techniques allow it to be estimated with the desired 
Having dedueed the regular relationship 
between tl ordinate and the value of the variable 
they extrapolate to zero. In the language of yl arma 
cology, they extrapolate the dosage-response curve to 
era effect. Only toxicology has trapped itself in the 
position \ here it has to attempt to measure zero 
* We are in this morass because of our own default 
Twenty vears ago when we first detected the revolu 
tion which food technology was to undergo, we did not 
start to lav the groundwork for a logical proof of 
safety. The pressure for a multitude of decisions on 
sutety has led administrative agencies to rely upon 
the persuasive, but unsound, thesis that one can ck 
termine a no effeet’” level for ats, and that th 
susceptibility of a rat during its life-time is equiva 
lent to that of the human during his life-time. Know 
ing full well that this thesis is untrue we have all 
apy lied a verv large safety factor predicting thy 
safe human intake It seoms that no harm has been 
done. but it is unsound to hide our eves from the log 
cal fallaey of our pragmatic course 

One component of our large safety factor is built 
into the units in whieh we express results, and hence 
is usually lost sight of. Equally sensitive tissues are 
injured by equal concentrations in the body fluids 
which bathe them. Equal coneentrations result from 
equal dosages in grams per kilo body weight. If rat 
and man are equally sensitive, they ean each tolerate 
without effect the same grams per kilo per dav intake 
When we pass from the rat “‘no effect’’ dose to the 
human safe dose’’ we speak of p.p.m. mn the chet of 
each. The calorific needs of small animals, due to the 
surtace volume ratio ot their bodies, are greater than 
these of large animals in terms of body weight They 
eat more One p.p.m. mn the rat diet gives a grams per 
kilo intake of 2 to 5 times as much as one p.p.m, in the 
human diet. This ratio is implicit in our passage from 
rat to man, without being recognized as a component 
of the safety factor we discuss It is over and above 


the 100-fold safety factor which we practice 


A RATIONAL ALTERNATIVE 


It is useful to speculate about how we would 


approach the evaluation safety were we to under 


take it as a new field of suiryv, unhampered by exist- 
ing precedents, controve! and emotion | believe 
We vould plan work along the nes advocated by 
Barnes and Denz / We would emphasize more 
than we do today the fact that « rv action of a com 
pound is related to intake, both in intensity and in 
frequency of occurrence among a randomly selected 
populatiol TI dosage-response curve vould be a 
more real concept to us when we thought of chronic 
toxicity than it now is. With the usual exverimental 
mnimals we would elucidate the characteristic phwst 
olovical. biochemical and pathological actions of a 
Omipound, ludding tl nereas ffeet which 
weompany repetition f «losing W vould) inquire 
whether these actions are similar for different species 


We would determnu i irve for each 


At some low of litensity almost ans 
i se action transient and reversible, and hence 
can safely be produced experimentall in humans 
It meer is at wsue, wi h we do not care to induce 
humans, we would a pt the animal curve with 
out confirmation. For other actions we would induce 
t ! or mor low dosages, to 
determine relative sp s susceptibility. Then we 
extrapolate save-response curve to some 
level of probable Trequene which informed 
Oy on agreed corresponds to practical safety This 
il defin rati vell the safe human intake of 
tl vlalitive ane risou vill the proposed in 
Tat vould indieate saftet or hazard of the proposal 
This program would require profound thought and 
knowledge unlike todav’s program, but the 
wtual work might b mpleted in a rather brief 
al 
Following a decision that a proposal would be safe 
to carry out, | thin ve would often provide for trial 
in a restricted ares period of the trial 
be varied to accord with the nature of an effect 
vhich exeessive intake ent pro Some degree 
linieal check upon health we db provided in the 
of trial usage If this ti ul should prove 
onstmer acceptan of the adait ve, and pre 
sumptive confirmation of safet r ral use might 
Some will object that w should not rely upon 


experimental at all maartiv trom their belief 


hat \ have no etl al right 1 another species 
for our own ends partiv that W are never absolutels 
ertain that animal reactions predict) human re 
actions. It is a waste of time to speculate upon a 
purely human safety evaluat im convineed that 
we will never want to base evaluation solely upon 
human trials To b satistactory such trials 


vould require that humans be intentionally injured. 


Publi enlhehtenment at conscience would 
never permit this. We will never escape from some 
uneertainties about sp s differences. We can only 


reduce these by a positive experm 


ental approach; we 


annot eliminate the 


i 
¥ 
: 
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PUBLIC SCRUTINY 


It is not enough that regulatory agencies should be 
convinced of the safety of a proposal to use an addi- 
tive. The food processor himself has a major stake 
in the question of safety. He is responsible for the 
safety of his product. Reliance on private and public 
declarations by some authority is not an adequate 
defense, should some consumer claim injury. He 
must satisfy himself of the safety of what he proposes 
to do, and no legislation can remove that responsi- 
bility. He can do this only by examining carefully 
the bases upon which safety was evaluated, confirm- 
ing by his own experiments any parts of the basis of 
which he himself is in doubt. 

It is not only the food processor who should seruti- 
nize the bases for a conclusion of safety of a proposed 
use of an additive. There are thousands of people 
who have some responsibility for preserving the pub- 
lie health, and other thousands with specialized knowl- 
edge which may be related to the question of safety. 
Each one of these should have an opportunity to 
bring his knowledge to bear in judging the soundness 
of a decision of safety. Only serutiny by the entire 
scientific community can be relied upon to fill possible 
gaps in the knowledge of any individual, and to assure 
fully informed proper decisions which can influence 
the safety of our diet. I believe that no additive 
should reach the general food supply until the proof 
of safety of its use has been published for study by 
everyone competent to judge the soundness of the 
decision to use it. 


SPECULATION 


I conclude in a speculative vein. The open thermo- 
dynamic system which we call life must have arisen 
in a somewhat unfavorable environment. A_ limited 
homeostatic ability is characteristic of an open sys 
tem. This ability has become more puissant as it has 
overcome an increasing variety of factors along the 
path of evolution. A generation ago Ellsworth Hunt- 
ington pointed out that great civilizations have arisen 
only where meteorological conditions produce a con- 
stantly fluctuating temperature and atmospheric 
violence. More recently Arnold Toynbee has shown 
in more detail that every dominant culture has de- 
veloped where a sufficient but not overwhelming chal- 
lenge to success existed from the environment, or 
from the neighbors. Every toxicologist who has ad- 
ministered an extended series of subacute or chronic 
dosages to animals has found a similar result. Often 
a certain dosage results in animals inferior to his 
control animals, while some lower dosage results in 
animals better than his controls. I first found this 
many years ago with rats inhaling carbon tetra- 
chloride vapors. Those breathing 50 p.p.m. were 
healthier, grew better and had more offspring than 
those inhaling no vapors (7). 

Such findings are too frequent in toxicological 
studies to result from the chance selection of inferior 
animals for the control group. They seem to be a 
manifestation of a general rule. Life seems to thrive 


upon frequent operation of its homeostatic protective 
mechanisms, sO long as the challenge is not great 
enough to overwhelm the defenses. Are we truly 
serving public health by trying to prevent ingestion 
of all compounds capable of causing an adverse 
effect? Perhaps the traces of harmful materials in 
evitably present in the purest obtainable foodstuffs 
are enough to give the sufficient challenge to our de 
fense mechanisms which we seem to require for 
abounding health. Perhaps the current better growth 
and improved health is partly due to the sufficient 
challenge to homeostasis of the traces of industrial 
products we receive every day. Is it possible that nu 
tritionists will soon be advocating the controlled addi 
tion of substances to our food to replace the challenge 
which our ancestors received from the waste products 
of microorganisms, and which we now exelude by 
modern sanitation and packaging ? 


SUMMARY 


In summary, we have today a widely followed and 
well-defined experimental technique for evaluating 
safety. It suffers from the necessity that we attempt 
the logically impossible task of proving a negative 
and it does not necessarily determine any important 
qualitative fact about the potentially injurious action 
of an additive. We attempt to compensate for the 
shortcomings of the technique, and for ignorance, by 
the use of a variable arbitrary safety factor. It is 
possible to plan a rational approach to safety evalu 
ation consisting of experimental studies which can 
yield positive information, more valid in both a quali 
tative and quantitative sense than our present pro 
cedures, At the very least, we should provide for 
serutiny by the entire scientific community of the 
bases for all decisions, to allow greater confidence in 
protection of publie health. 
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PREGELATINIZED 
fit your needs 


From The Quaker Oats Company... 


RICE FLOURS 


TEMPERATURE INCREASING 


EXAMPLE: The above amylograms illustrate the effe 


treatment upon the cooking character 


cooking. Thoroughly processed r 


ut the heat 


maintains its viscosity through 


Now Quaker ean supply you W ith flours pregelatinize d to 
fit your processing needs. 

Quaker’s control over gelatinization combined with 
speci il grinding and drving tec hniques can prov ide corn, 
barley, rice and wheat flours which thicken rapidly upon 
heating or which exhibit very little viscosity change dur- 
ing heating 

Pregelatinized, low bacteria flours or meals may 
shorten the processing time required to produce com- 
mercially sterile canned goods. They may also reduce 
the time needed for cooking, gelatinizing, or dextrinizing. 

Quaker will help you select the type of flour and the 
degree of gelatinization best suited to your products. For 


information on this service, write to address at right. 


thickens rapidly but is followed by appreciable 


COOKING 


vary | es of thermal 
rice f ir. Raw rice flour 
Set-back extended 


Ss wel n id water and 


Quaker can 


supply rice flours with any degree of processing within these limits. 
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Chicago 54, Illinois 
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BOOKS 


er INpusrria ed. W 
Roman. Dr. W. Junk, Publ. The 
Hague: Academic Press Publ 
New York, 1957, 246 pp 


This book, edited by W. Roman 
is the first of a series of monographs 
intended to form a link between the 
biological seiences and the various 
industries bused on biology This 
volume deals with ‘‘veasts’’ and 
covers bakers veast, brewers yeast 
wine and fruit) veasts, Sake and 
similar yeasts, food and fodder 
veast and yeast preparations. Th: 
contributions are by various au 
thors. Each subject includes biolog 
ical, biochemical, and technological 
aspects. This is an unfortunat: 


approach since there is a great deal 


Merchen Scale Feeders biending salt ana trace of duplication in the text. The in 
trodnetion is quite disappointing 


Veasts Unfortunately, the book also 


offer continuous dry blending contains numerous misspelling : 
. errors, inaccurate statements an 
by weight even (at the top of page 108) the 


minerals at Carey Salt Co., Hutchinson, Kansas 


omission of one or more lines of 

The Carey Salt Company produces salt blocks for cattle that con- text 
tain a percent blend by weight of nutritional minerals. W&T Merchen 
Scale Feeders were selected for the blending operation. 

If accurate blending of dry, free flowing materials is important tions varies from an excellent and 
to your production, Merchen Scale Feeders offer feed rates from 3 thoroughly documented chapter on 
ounces to 3000 pounds per minute, always maintaining accuracy within : 
1% of the feed rate. The feeders compensate for changes in material 
density to maintain a constant feed by weight. 

Where a number of ingredients must be blended, Merchen account of wine yeasts by Schan 
Feeders can be electrically or pneumatically controlled from other plant derl (12 references), in whieh on 
equipment for automatic operation. Send for our free booklet M-33, 
“The Best Weigh is the Merchen Way.” 


The quality of the different se: 


brewers veast by Thorne (596 ret 


erences to a sketchy personalize il 


finds such statements as this, that 
culture media do not require ad 
dition of nitrogenous substances 


WALLACE & TIERNAN INCORPORATED sinew wine yeasts are able to as 


similate molecular nitrogen di 


25S MAIN STREET. BELLEVILLE 9. NEW JERSEY , . 
rectly from the air. Schander! has 


disregarded work done outside the 
Geisenheim Institute. The chapter 
om by Arima on sake production is 
} E. R. P. CATHODIC PROTECTION worthwhile, since little has been 
-- INDIVIDUALLY DESIGNED : written on this subject in Western 
FOR EACH APPLICATION languages. Thaysen has given a 
‘s rather complete coverage of food 
to prevent corrosion of and fodder yeast production in var 
buried or submerged Ae ia ious countries and the article con 

metal structures 


tains a number of line drawings 

1 of industrial equipment, This chap 
Write for Bulletin E-37 ‘ . ter is followed by a discussion of 
various medicinal, nutritional and 
technical yeast preparations by 
Pyke—who also covers the cultural 


aspects of bakers yeast. The biol 


ELECTRO RuST-PROOFING 


CORPORATION 
30 MAIN STREET, BELLEVILLE 9.N. J. of bakers yeast is treated quite well 


ogy, biochemistry, and physiology 
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by Nickerson and Schulz, although 


this reviewer would like to have 


seen a more thorough discussion of 
veast respiration. Instead this sub 
Jeet s eovered briefly by Thorne 
under brewers yeast 
Most of the chapters contain few 
if any references beyond 1952. This 
reviewer would reeommend the 
book only to experienced selentifie 
readers who would want informa 
tion in fields related to their own 
area of specialization. Unfortu 
nately. the volume contains too 
many errors to permit its tse as 
an authoritative reference work for 
non-eritical readers 
H. 
Davis, California 


Lawn VEGETATION AND HLORO 
poy... J. Terrien, G. Truffaut, and 
J. Carles. Translated by Madge E 
Thompson. Philosophical Library, 


Inv New York. 1957. 225 pp 


This book is a translation of the 
hooks Lan re et Vegetation by 
Jean Terrien and Georges Truffaut 
and L’Bnergie Chlorophyllenne, 
by Jules Carles. Only needless du 
plication was liminated, It is un 
fortunate. however, that nowhere 
in the volume is mention made of 
the fact that these books were pub 
lished in Paris in 1951 and 1955, 
respectively. This explains the fact 
that the material worked out sine 
these dates is missing 


The book is made up of two parts, 
the first. Light and Vegetation, ts 
divided into eleven chapters. These 
chapters cover among other things, 
the roles of the different types ot 
radiation, including infra-red and 
ultra-violet, as well as visible light, 
photosynthesis and analogies otf 
photography with photosynthesis 
Included is a page of conclusions 

The second part, Chlorophyll and 
Energy, is divided into five chap 
ters. The topies discussed inelude 
the chemical properties of chloro 
phyll, its synthesis and disappear 
ance. and its aetion. These are fol 
lowed by a chapter on the ehemis 
try of photosynthesis (up to the 
dates the original books were 
written followed by one on as 
similation which includes the effects 
of temperature, and the efficiency 


of the reaction 


This book is one which perhaps 
should be in the library of anyon 
interested in fruits and vegetables, 
as well as in plant scien 

FRANK A. Le! 
Geneva, New York 


LABORATORIUMSBUCH FUR DI 
LEBENSMITTELCHEMIKER Labora 
tory Manual for the Food Chem 
ist By the late A 


revised by W. Diemoir in collabora 


Beythien, 


tion with six others. 7th edition 
Verlag von Theodor Steinkopt 
Dresden and Leipzig, 1997, xxi 


i243 p 


This is the seventh edition of a 
text and reference work first pub 
lished in Germany in 1930. The 
sixth edition was the last revisiol 
made by A. Beythien. The first 105 
pages describe general hemical 
and physico-chemical methods and 
the remainder deal wit! analyte il 


methods useful in the meat ane 


meat products industr 14 pages 
fish and sea food products 
pages eggs (9 pages milk al 
dairy products (45 page oils and 
fats (68 pages), cereal products 1] 
pages fruit and vegetable prod 
nets (70 pages), Sugar and hon 
4 pages aleohol 1) raves 
pages vinegar pages eon 
tea ocoa and muscella ous prod 
uets (49 pages), thickening agents 


Il) pages Water, chen 
tives, and naturally occurring tox 

compounds are ineluded in the r 
maining 10D pages The methods 
described apparently are those used 
in Germany only, for 
literature other than to Germat 
publications are very | mited In 
the list of abbreviations the Official 
Methods of Analysis of th 

A.O.A.4 is cited but this is not re 
ferred to in the text The refer 
ences cited in the footnotes 
casionally refer to an arti le pub 
lished as late as 1952 but for th 
most part are to older iterature 
This text will be useful to food 
technologists, capabl reading 
(Grerman, largely as aoeguide to 
methods of analysis used in Get 
many for various types of 
and adjunets 

M. A. Josiy> 


Berkeley, California 
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charides. Ed. by G. E. W. Wolsten 
holme and Maeve O'Connor. Boston, 
Little, Brown and Co., 1958, 323 p. 
$8.50. 

Issued in London by J. & A. 
Churchill. p. v. 
skirmishing on the definition of the 


‘*There was some 


word ‘mucopolysaccharides’ but it was 
decided for the conference and _ this 
volume to go ahead on the broad un 
derstanding that the term denoted ear 
bohydrate-amino acid complexes which 
cannot yet be described in agreed exact 

terms.*’ 
Handbook of basic 

ed. Peter Gray. New York, MeGraw 

Hill, 1958. 261 p. 


First issued in 1952. New addition 


microtechnique, 


$6.00, 


contains added material on the micro 
seope and elementary photomicrogra 


phy. 


Nutrition 


A history of public health. George Rosen. 
New York, MD 
1958. 551 p. MD monographs on 


Publieations, Ine., 
medical history, v. | £5.75. 

Author is Professor of Health Edu 
eation at Columbia. As part of the 
section ‘‘Biologieal era and after 
math,’’ p. 404-119 deals with the 
** Rise of scientific nutrition,’’ and in 
dieates the close relationship of nu 


trition to public health. 


Miscellaneous 


The effect of varying the gap between 
the outer flaps of corrugated bores for 
canned qoods. New York, Container 


Laboratories, 1958. 27 p. 


Apply. 


processed, 


Prepared for the Fibre Box Associ 
ation, 224 South Michigan Ave., Chi 
eago 4, Ilinois. Damage increased as 
the gaps were enlarged. 


International Basic Economy Corpora 
tion. IBEC 195) 
York, 20, The Corporation, 30 Rocke 
feller Plaza, 1958. 16 p. 


Reports on current progress of food 


annual report, New 


distribution, milk, soluable coffee, and 


agricultural products in projects 


mostly in South America. 
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dustry], 12(10): 45-47, October 1957. 
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ABSTRACTS 


—Compiled by H. A. Campbell 


ANALYTICAL METHODS 


Quantitative determination of hydroxy- 
proline by paper chromatography. 


Roperts, H. R. anp Kotor, M. G. 
(Natl. Dairy Products Corp., Oakdale, 
Long Island, N. ¥. Vature 181, 837 
(1258) 

In addition to «a marked improve 
ment in the accuracy and precision of the 
analysis, the use of the new ninhydrin 
isatin-triethylamine offers a 
number of distinet advantages. It is 


reagents 


specifie for hyroxyproline, It is more 
sensitive than isatin. The conen, of the 
standard and unknown solns, spotted on 
the filter paper is one-half the conen, 
required when using isatin. The max. 
densities of the hydroxyproline spots are 


greater and can be read immediately 


after color development, thus eliminat 
ing the 24-hr. color development period 
necessary when using isatin. 


A micro-electrophoretic method. 


Koun, J. (Queen Mary’s Hosp., Lon 


don, Engl. Nature 181, 839-40 (1958 


micro-electrophoretic —teehuique 
described which is sensitive, simple and 
rapid and does not require any elaborate 
app. Very clear results can be obtained 
with samples of the order of fractions of 
un wl. with a protein content of 10 ag 


and even less. The technique is a com 
bination of the membrane filter electro 
phoresis and, in particular, of the small 
senle technique, with the use of a very 


sensitive stain-— Nigrosin’ 


BIOLOGICAL SCIENCES 


Biochemistry 


The mechanism of carbohydrase action. 
4. The mechanism of »-enzyme 
action. 


Waker, G. J. ann w. J 
(The Lister Inst., London, Eng! Bio 


chem, Jd. 67, 548-51 (1957 


The reaction between starch and glu 
cose, catalyzed by penzyme, is a cor 


venient means of prepg. maltodextrir 


The proof of the position of radionetiy 
labeling in the maltodextrins has en 
ubled a precise formulation to be giver 
to the manner in whieh enzyme trar 

fers glycosyl! radicals between donor and 
acceptor substrates An unidentified d 
snecharide is a minor product of the re 
action between starch, glucose and poet 
zyme, and may have arisen by enzymu 


polymerization of glucose 


A study on the esterolytic properties of 
proteinases: action of papain, tryp 
sin, and chymotrypsin. 


C. E. (Purdue Univ., La 
favette, Ind Dissertation Abst 
1455 (1957 


Specificity studies have been carried 
on with a group of esters split by both 
papain and trypsin. The old opinior 
that these enzymes are very much alike 


was confirmed; however, outstanding dif 


ferences in the behavior of papain and 


trypsin were discovered 


Microbiology 


A comparative evaluation of methods for 
determining the bacterial contam! 
nation of surfaces. 


Lotti, R., Forer, M. J., Busen, 
A. Lewis, K. H. (Public Health 
Serviee, Cincinnati, Ohio Food 


search 23, 175-84 (1058 


The surface rinse-agar plate count, 
surface rinse-membrane filter eount and 
the APHA cotton swab methods yielded 
high av. percent recoveries with fairly 
good precision, The cotton and ilginate 
swab methods gave low av. pereent re 


ye 
— 


coveries but excellent precision. Variable 


of type, distribution, no. of organisms 


present and the manner n which the 


procedures are applied significantly af 
feet the results obtained 


Nutrition 


Measurement of energy content of food- 
stuffs. 


Nutrition Revs, 16, 51-2 (1958 


\ simple and reproducible method for 


detg the energy content of foods based 


on the concept that animals consuming 


adequate imts, of all essential dietary 


constituents, except ealories, should gain 


wt. mm proportion to the no. of enalories 


ingested | been devised This method 
provides rupir ind simple method of 
estyg the ivitlable content of 
food ind obvintes the need for detg 


igestibilit lowly storage and exeretion 


naterial It provides a 


ment of detecting change in nutritive 


value re ting to fat, protein or earbo 


Nutritive value of proteins 


ive eritieally evalu 


nutri 


protem 
mg ti eritie ms of this 


re of mat nvestigators 


ve n pro 


ele " proteiu 


eflierenes gai protein eon 


depending pon the fee ne period and 


mn for var ble ts the 


literuture It has also been found that 


gener protemn effleten ratios 


crease with increasing conen of protein 
in the ration 


for PLUS features in processing fruit juices 


food and water intake in man 


BLOCH, R D PECTINOL enzvmes prod ice superior juices of sparkling color, clarity and 
AMPIETRO, P etabo 241-9 
1On8 brilliance—and they make easzer the extraction of juice from pulpy fruits. 
lhe calorie intake of men doing mod By breaking down the pectins in fruits and juices, PecrinoL enzymes consid- 
erate work was studied in 3 different erably improve your processing efficiency 
climates. The results indieate that ealoric 


intake was the same in all imates when e Juice vields increase by as much a percent in crushing 
caled. on the basis of body wt. and that e Filtering capacity increases up to 500 percent 
ther was no relationhsip between temp ® 
per se and ealoric intake. Water intakes These two “plus” features alone usually more than pay for PEcTINOL—it 
were shown to be essentially the same in costs only about '5 cent per gallon of clarified juice 
the temp. range 20 to +60° F., but in 
creased sharply at temps. above 60° F Find out how PectinoL enzymes can improve your juice processing. Write 
due to increased sweating to Department SP for Technical Data 


Nutritional research in atherosclerosis— 


A progress report. Chemicals for Industry 


ROHM HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA, 


Van Irausir, T. B Dept. of Nutri 
tion, Harvard School of Public Health, 


ts a trade-mark, 
ton). J. Am. Dietetic Assoc. 34, 248 


Reg. U.S. Pat. Off. and in 


prin ipal foreign countries. 


Bos 


Formula diets and ‘low-fat’’ diets, 


supplemented with certain vegetable oils 


R pal foreign countnes 


can lower serum cholesterol levels. Such 


hverate 
Nutrition Revs, 16, 56-8 (105%). 
metho 
sti irs : 
53 . 
| 
79 


iets act by promoting increased exere 
tion of cholesterol and its end products 
in the feees. The preliminary elinical 
results obtained with cholesterol-lowering 
patients with 
heart disease are too limited and uncon 
trolled to interpret at this time. Never 
theless, the use of such diets seems war 


diets in atherosclerotic 


ranted in selected cases since there are 
theoretical believing that 
clinical benefits may ensue 


grounds for 


Arteriosclerosis, especially of the coro- 
nary vessels, during childhood. 


JANSSEN, W. Monatssehr. Winderh. 
105, 361-6 (1957): J. Am. Med. Assoc. 


166, 696-7 (1258 


Studies concerned particularly with the 
eoronary arteries in arteriosclerosis indi 
cated not only an over-all inerease in 
coronary selerosis during recent deeades 
but also its oecurrence at earlier times. 
In this connection, the author mentions 
cuses of so-called malignant juvenile sel 
intimal edema 


rosis, with protein-rich 


and swelling necrosis. He raises the 
question of whether the edematous in 
timal swelling represents a specifie mor 
phological characteristic of juvenile coro 
nary sclerosis or whether they represent 


the initial stage of arteriosclerosis 


Deficiences in the lipoprotein lipase sys- 
tem in atherosclerosis. 


PILGeRAM, Dept. of Chen 
Stanford Univ., Calif J. Gerontol 


#2 (1058 


\ significant deficiency of cofactor 
tivity in the lipoprotein lipase system 
has been found in the plasma of athero 
sclerosis patients. Preliminary expts. sug 
gested that a part of the deficiency re » 
resents inadequate activation of lipid by 
protein and that a relationship exists be 
tween the activity levels of cofactor and 


the onset of mvoeardial infaretion. 


Essential fatty acids, lipid metabolism, 
and atherosclerosis. 


KINSELL, L. W G. D., 
Friskey, R. W. Spuirrer, S. (High 
land Alameda County Hosp., Oakland, 
Calif. Lancet 7016, 334—0 (1958 


The addn. of purified ethyl and glycerol 
esters of linoleic acid to the diet lowers 
the plasma-lipid levels in healthy and in 
unhealthy people. The addn. of oleic 
aeid prepns. does not do this. On the 
basis of these and earlier observations 
it can be concluded that the major aetive 
ingredient in various vegetable fats re 
sponsible for lowering the plasma cho 
lesterol is linoleie acid. Evidence is pre 
sented that the preseription of a low-fat 
diet is biologically unsoun: 


Cholesterol in diet and serum. 


Nutritional Revs. 16, 42-4 (1058 


Studies with human subjeets support 


the view that endogenous synthesis of 


30 


cholesterol is the primary faetor in hu 
man regulation of the conen. of this sub 
stunce in the blood, As indicated by 
various expts. with 
probably is inhibited to the proper degree 


animals, the liver 


in its synthesis of cholesterol when this 
is present in the cireulation by virtue of 
the «diet. 


Effect of linolenic and stearic acids on 
cholesterol-induced lipoid deposition 
in human aortic cells in tissue- 
culture. 


D. D., INneeniro, F., 
J. M., M. AND Forey, 
M. L. (Harvard Univ. Med. Sehool, 
Boston, Mass. Lancet 7020, 545-52 
(1958). 


In tissue cultures of human aortic cells, 
deposition of lipoid can be induced by 
cholesterol, is reversible, ean be inhibited 
by unsatd. fatty acid (linolenic acid 
potentiated by the 


sutd. fatty acid (stenric acid 


and ean be corres 


Inhibitors of cholesterol biosynthesis. 
Nutrition Revs, 15, 309-11 1057 


Endogenous svithesis normally adds con 
siderably more cholesterol to the body 
pools than does the diet. Several steroids 
fed in large doses depressed the ineor 
poration of acetate into liver cholestero] 
choleste 


none can not apparently be converted to 


in rats. One steroid, namely, 
cholesterol and may act as an analog of 
cholesterol in the later stages of choles 
terol synthesis, thus inhibiting reactions 
somewhere between squalene and choles 
terol. The serum cholesterol level of ani 
mals fed {-cholestenone wis 
below that of control animals but eaused 
hypertrophy of the adrenals and 
Later 
preliminary studies with rats fed smaller 
indiente that 


severe 
w2, deaths after S weeks on test 
imts, of t-cholestenone 
blood cholesterol may be redueed without 
growth or causing adrenal hy 
pertrophy, 


Adult scurvy. 


Corrorru, R. 
Med School, London, Eng! Lanect 


454-8 (C1058 


King’s Coll. Hosp 


In 1951-57 11 


were found in Engl., each of whom was 


patients w th seurv' 


living on a diet deficient in vitamin ¢ 
The cases fell into 3 groups: elderly men 


living alone; those dieting because of 


medieal advice; and the ‘* food erank.’’ 
The chief symptoms were pain, lethargy, 
anorexia, and mental depression. The 
bruises on the 
blood into the 


Typical 


chief sigus were small 
limbs, extravasation of 
tissues, and anemia scorbutic 
lesions of the gums were seen in only | 
patient, but only 4 
teeth. The symptoms and signs, 


patients had anys 
inelud 
ing anemia, responded promptly to as 


corbie acid 


Chelate iron therapy. 


FRANKLIN, M., Ronse, 
J. anp Kemp, ©, 


Illinois Coll. of Med., Urbana 


Ved. Assoc, 166, 1685-938 (1058 


There is an inereasing incidence: 
death in children after accidental i 
tion of overdosages of therapeutic tron 
prepus. The chelation of iron minimized 
its toxicity and provided a high factor of 
sufety agaist fatal poisoning. Her 
poietic and elinieal responses in humans 
were not impaired by the chelate binding 


of the iron, 


Thiamine in human milk. 
Nutrition Revs, 16, 44-6 


The level of certain B vitamins 
man milk, especially thiamine, 
to be influenced by the dietary 
Vitamins and the stage of lactati 
dlenes has been pPrese nted by 
workers that the thiamine intake 
mothers and imfants is extreme 
particularly in rice eating arenas 
is a possible relation between this 


and beribert in infants 


ENGINEERING RESEARCH 


Guide to materials standards and speci 
fications. Part I. Government and 
national standards. 


KAIDANOVSKY, S. P. Materials 
sian Ena. 4 , 6-100 (Mur 105s 


Engineering standards and spec 


issued by many organizations 
published ino many documents 
engineers find and use such s 
effectively, this diseusses 
ganizations which issue nations 
ards on engineering materiais 
ind’ Military spees and standar 
mercial Standards and Simplified 
tice Recommendations of the Dept 


ASTM, SAFE and ASA 


are covered 


(Commerce, 


Get parts cleaner by ultrasonics. 


BRANSON, N G 
Ones Vaterials 
118-21 (Feb, 1958 

Advantages and limitations 
liguid-immersion eleant 
illustrated Ad 


frequeney 
deseribed and 
noted are thoroughness, cleaning « 
to-rench areas, and speed Li 
are that spongy deposits are not 
tively removed, eavitation erosior 
oceur where gas is trapped in the el 
ing liquid, while complete degassing 
duces cleaning effectiveness 


FOOD AND FOOD TECHNOLOGY 


Baking and Bakery Products 


Nutritive value of bread protein forti 
fied with amino acids. 


Benper, A. E. 
ri! Ltd... London, 


(1958 


(Research Dept., Be 


Eng! 


F 
by 
+ 
5 
in hu 
ke 
By 
a veri 
mit 
ow 
Phere 
xo SC“ 
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{ 
res 
tie 
n 
higt 
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in 
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that had been fortified with various 


feeding expts. with bread protein 


amino acids, it was shown that in bread, 
threonine is the second limiting amino 
aeid and that methionine is the third 
A comparison was made of protein evalu 


ations, protein efficiency ratio and the 


net protein utilization NPI or the 
biol value ind digestibilit of bread 
fortified with lysine The iuthor sug 


gests that availability of protein” in 
brend can be inereased with the forti 
feation of lysine, threonine and methio 


Baking properties of air-classified flour 
fractions. 


Wicnser, F W Pillsbury Mills, 
Ine., Minneapolis, Minn Cereal Sei 


Today 123-6 1058 


With the use if this new ir-classifi 


ention proces the adverse influences of 
climate, oil =eonstanths changing 
varietiv ber substantial minimized 
Moreover, the buker vill provided 
with «a new family of flour tnilored to 
his particular needs, wit miformity 


upon which he ean 


Cereals and Grains 


Amino acid supplementation of rice 


Nutrition Revs, 16, 46-8 (1958 


Experiment were eondueted feeding 
1 yvoung lult human diets in which ries 
was the major souree of protein Amino 
wid supplement wer tudied ising 
nitrogen bhalane technique to 
their effect Amino aeid) supplements 
fested meluded threonine, Z 

lysine th thon it! 
either 1 g. of methionine or O.6 g 
of histidine HCl: mixt of essen 
tinl amino ueids to provid or O44 
g. of N daily mixt. of non-essentisl 
imino acids to provide S’ gv. of N and 
t second mixt, to provide the same amt 
of N as the individual ipplements of 
and threonine No uniform pat 
tern of response was noted Ino number 
of ne response vas obtained 
ind enses effects were 
noted when benefieinl effeets were ex 


peetod Effeets of the amino aeid sup 


plements vere made less effeetive thar 
noted in animals 
Coconut 


FAO group on coconut and coconut 


products, 


ANON Vonthly Bull. Aa keon, and 


Statistios 3-14 (Jan os 


A report is given on the first annual 


session of the FAO Group, at whieh 24 
governments were represented Many 
aspects of coconut production were eon 
sidered, ineluding consumption and pro 
duction in individual eountries, world 


trade developments and use in such prod 


ucts a8 margarine and soap. The Group 


recommended a technical assistance proj 


The shell membrane as a barrier to bac 
terial penetration of eggs 


The determination of the available caloric 


Flavors and Flavoring 


Powdered liquids start revolutions. 


phenylet! ileoho nd p-hydroxyphenyl 


etl eohol have een molated, 


Fruits and Vegetables 


Effect of varied storage temperatures on 


microorganisms in frozen concen- 
trated orange juice. 


E. R Fruit and Vegetable 
b., Pasadena, Calif 

if igre concentrats 
itted to tine temp conditions 
that frozen coned. orange juiee might 
en uter during its com. experience. 
uts ind to decrease 
The n t rapid decreases 
rs nh samples sul ected to the most 
p. conditions—1l4 days at 
f owed vy days at 40° FP, 
count il this schedule 
showe ol survival Coliforms 
we four no 4 oof lots at the begin 
ng f the expt ere practically 
f'ts rage at simulated 


Meat and Poultry 


Comparative effectiveness of feeding 
aureomycin and dipping in an aureo- 
mycin solution as a means of pre- 
serving poultry meat 


\ on, G. W., Epps, N. A., Sny 
ES 4 Ss ‘ S.J. (Dept. of 
Hu nal Ontario Agr. Coll., 

Ont Poultry Sei, 

| ireomyein in a 
eX bacteriostatic effect 
croorgatisms present on poul 
tr These mples had a slightly 
count and remained fresh 
y | of time than the 
mitre ‘he feeding of high 
ree i for 5 days prior to 
glit etic in prolonging 
gt poultry meat. The 
' tion of f ig and dipping was 
ct or to either treat 
nent ed sing The residual aureo 
present the tissue after the 
completely tle 
tro | thre cooking methods em 


Milk Technology 


Rapid chemi-al changes in reconstituted 
dry milk. 


KEENEY, M ND BAsserre, R. (Dairy 
iv. of Mar ind, ¢ ollege Park 
195 

The results definitely indieate that 
pid ehe changes take place in 
the freshly reeonstituted instant milks. 
Tr! gher levels of 5-hydroxymethylfur 


ind reductones in the instant 


milks s compared with their noninstant 


rparts, indicate that the instantiz 
ug process used on these milks eaused 


browning-type reactions to take place. 


Certain characteristic products of the 


browning 1 


action accumulate in dehy 


31 


ect and established a standing sub 
committee on the quality and grading 
Exes 
Krarr, A A.. Exnior, L. E. anp 
Agr. Research Service, Beltsville, M 
— Poultry Sei, 387, 238-9 (1958 
From the data it was econeluded that 
the membrane aets as a ph barrier to 
This mav he the sole protective 
of the membrane, since pre studi 
‘gent against several types of baeteri 
known to be enpable of spol 
ige in shell eggs : 
content of rapeseed oil by rat 
growth. 
Mipp.eron, E. J » J. A 
SS Food and Drug Labs., Dept. of Nat | 
Health and Welfare, Ott (as Ca ne 
J. Biochem. Physio (1958 
ee The available metabolic energy of 
rapeseed ol, semilvdrogenat rap 
oil, and eorn oil wa mi tor 
of Talay body-wt. gair nling rat 
fed enlorieally restrict t 
ird bhio-assay procedure ed witl 
lard as a referenes tur rl 
were fed t 3 levels eq t » ! | 
of the diet by wt. Growt respor 
to the 3 oils and to rd were 
and the enled. ealorie content of the o 7 
howed no. significant fTerenes fron 
that of lard 1l-week ‘ 
precise as os 
Moorrs, Chemistry 1-4 Mart | 
1058 
ployed 
The National Cash Co. turns 
into powders by breaking up the hid : 
info microscope droy lets nd then « t 
ing them with a thin " r of gelatir ; 
ire a Carbon Required’? paper. 
ind liquid instant coffee which woul 
retain all its odor and flavor until it ' 
was ready for use 
Investigation on aromatic substances. 
2. Strawberry. 
Sempe., C. F., Scuinz. H ND STOLL, | 
has been made. Besides some compds. 
already mentioned by other workers, 
_ 


New unique, 
economical source 


of Amino Acids 


L—Leucine 
L—/soleucine 
L—T'yrosine 
t—Phenylalanine 
L— Methionine 


Sta-MINO 


Here is one of the richest, yet 
most economical scources of 
amino acids known today. 
Sta- Mino, a mixture of amino 
acids produced by acid hy- 
drolysis of corn proteins, sup- 
plies five major amino salle. 
All but tyrosine are essential. 

Sta-Mino is available in 
two types: Sta-Mino A, an 
edible, technical grade and 
Sta-Mino B, a refined grade, 
so pure it can be used in phar- 
maceutical preparations for 
intravenous feeding. 

There are many interesting 
applications of Sta-Mino 
products: 

e As inexpensive amino acid 
supplements for human 
consumption. 

In pharmaceutical prepara- 

tions, both oral and intra- 

venous. 

In “‘health”’ foods. 

As a supplement in poultry, 

swine and other animal 

8. 

As a starting material for 

individual amino acids and 

derivatives. 

¢ As fermentation nutrients. 

e In electroplating. 

Examine the possibilities of 

Sta-Mino in your own appli- 

cations. For technical data 

sheets and product bulletin 
@ write to: 


A. E. Staley Mfg. Co., Decatur, Illinois 


Branch Offices: Atlanta - Boston - Ch + Cleveland + Kansas City 
New York + Philadeiphia + San Francisco St. Louis 


| drated 


| effs. of 


and cou 


other 


foods be rapidly 
verted to characteristic 
upon hydration. The foregoing 
festation be encountered in 


other dehydrated foods. 


may 
products 
mani 


may many 


Potatoes 


Shelf life of 
peeled potatoes stored at 
temperatures. 


consumer-packaged pre- 
various 


ANDERSON, R. 
$21 (1958). 


Am. Potato J. 


Material was obtained from com, proe 


and repacked in perforated or 
nonperforated L-pound polyethylene bags. 
The av. shelf life from 1 day at 
85° to 14-15 days at 32°. At 40° the 
shelf life was 12 days in perforated bags 


but 


essors 


varied 


8-0 days in nonperforated bags. 


Starches 


The alkaline degradation of polysaccha- 
rides. III. Action of sodium hydrox- 
ide on amylose. 


AND Ricnarps, G. N., 
204 


Macuens, G. 


J. Chem, Soe. 1199 (1958 


100° «on 


0.5N-NaOH at 
** degrada 


The action of 
amylose is of 2 main types 
tion’’ producing mainly p-glucotsosac 
charinic, and a 
** stopping ’’ alkali 
stable amylose probably bearing terminal 
p-glucometasaceharinice The 


with the similar degradation of 


lactic aeid; 


affording 


formic, and 
reaction 
acid units. 
analogy 


cellulose is discussed, 


Separation of amylose from amylopectin 
of starch by an extraction-sedimen- 
tation procedure. 


AND Senti, F. R 
and De 
Set. 


Montoomery, M. 
(Northern Utilization Research 
Div., Peoria, Il 
1-9 (1958 


vel. Polymer 


Corn, wheat, and potato starch were 


fractionated into their amylose and amy 
lopectin components by selective extn, 
of amylose in hot water after the starch 


had 
mixts. of 


been preheated by heating in aq. 
Pentasol, 
of the 

pure 


extn. at 


n-butanol, 
About % 
relatively 
first 
sedimented 


glycerol, 
Cellosolve, or dioxane. 

leached in 
the 
residue 


amylose was 
starch in 


granule 


from 
The 


by centrifugation, was sepd, as relatively 


form 
C, 


pure amylopectin after 2 or more addnil. 
from 
lower 


extns. Amylose fractions isolated 
successive extns. had progressively 
viscosities and absorption eo 
their 
this 


according to 


intrinsic 


iodine complexes indicat 


ing that component was subfrae 


tionated 
and/or strueture. 


molecular size 


PACKAGING 
Improved packaging methods 
insect infestation. 


can cut 


AND SWANK, 
Lab., 


LAUDANI, H., Davis, D. F. 


G. R. (Stored-Products Insects 


Modern 


Maintenance 10, 17 


Sanit 


21; S52 


ara 
Mar 


Savannah, Ga.). 
Blda. 
1958). 

A review of available information 
the 


food packages to inseet entrance 


susceptibility of various types 
ind on 


methods of inereasing their resistance: 


RADIOCHEMICAL TECHNOLOGY 
Barium-140 radioactivity in foods. 


AnpERSON, E. Scuven, 
Fisner, W. R. anno VAN M 
Alamos Sei. Lab., 
fornia, Los Alamos, New 
127, 283-4 ()958 


Univ 
Mex 


( Los 


Data is summarizing 
conens. of Ba-140 in samples of po 
milk different are 

the United States during nuclear weapo 
tests. Unlike Sr-90, Ba-140 had 

short half-life therefore does 


cumulative 


repor ted 


and 


present a hazard 


STATISTICS 
The k-visit method of consumer testing 


(General Foods Corp 


Biometri 


Fernis, G. E. 
Tarrytown, N. Y 
(1958 

The is currently 
ing applied in Research Center con 
Pair’’ m 

The 


analysis tells 


method deseribed 


tests as the ‘* Repeated 


where 2 visits are made 


tion obtained in the 


experimenter what proportion 


consumer population consistently 


each sample and what proportion ha 


preference or no consistent preference 


INDUSTRY 
PUBLICATIONS 


A new 44-page booklet on food 
preparation and serving equipment 
is now being distributed by Alle 
gheny Ludlum Steel Corporation 
The booklet gives detailed informa 
tion on food preparation and sery 
ing equipment used in restaurants 
and cafeterias; hospitals and insti 
tutions; colleges and universities; 


clubs; stores; trains and ships; 
hotels and motels; employee cafe 
terias;: diners and lunch counters; 
churches; and the 
Almost 150 photographs appear in 
the booklet. The booklet includes a 


section on stainless steel 


forees 


armed 


technical 
as it relates to the food preparation 
and serving industries, and a table 
on the corrosion resistance of stain 


less steels to various media. A copy 
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of the booklet ean be obtained by 
writing to the Advertising Depart 
ment, Allegheny Ludlum Steel Cor 
poration, Oliver Building, Pitts 
burgh 22, Pa 


The 1958 edition of the AMERI 
CAN POTATO YEARBOOK has 
just come off the press. The current 
volume contains 50 pages packed 
with information for the potato 
grower, shipper, jobber, agricul 
tural teacher, research specialist 
and all others connected with po 
fatoes in any was 

A special feature is the tllus 
trated article on Potato Washing 
and Waxing by Herbert Findlen 
U.S. Department of Agriculture 
Kast Grand Forks, Mint \lso of 
great interest are two pages 
complete figures on potato acreage 
vield, production, farm disposition 
and utilization in the Ll. S. from 
1919 to 1956. There is in addition 
a current list of recent references 
to potato culture in the U.S. and 
Canada, comprehensive information 
on United States Standards for 
Potatoes and complete details on 
leading potato producing areas 
(ther interesting items  inelude 
rules and rewulations affecting the 
shipment ot seed potatoes, 158 
acreage vuides, a list of leading 
United States and Canadian assoe 
lations engayed im the inprove 
ment of potatoes, together with the 
names of United States and Can 
wdian seed certification  offielals 
The YEARBOOK also vives infor 
mation on how and where to secure 
helpful brochures and leaflets co. 
ering all phases of th potato 
industry Copies of the YEAR 
BOOK may be secured from. the 
AMERICAN POTATO YEAR 
BOOK. Elm Street. Westfield, 


New Jersey 


The Information Bulletin of the 


Refrigeration Research Founda 


tion, available from the Founda 


tion at 12 North Meade Avenue, 


Colorado Springs, Colorado, and 
issued monthly, maintains a run 


ning account of refrigeration re 


Get in on the 


1. Material feeds to spinning 
Mesotor disc. Centrifugal force 


4 
‘ ims materia! out to circum- 

pod 


— 
2. Rotating impact- 
ors break particles 
and impart extreme at 


velocity. 


. 
3. Kinetic energy < ~ 
drives them against \ 
target impactors ‘ 
where controlled 
particle reduction is ° 
<4 
effected aa 
ac 
‘= ( ~ AQ % ° 
4 U oc 24 
a 
HERE'S WHY THE ENTOLETER IMPACT MILL DOES 


' A BETTER GRINDING OR MIXING JOB! 


® Initial cost, operating cost and Maintenance cost 
1 rinding met 
APPLICATION: I I | InacIng method. 
To achieve more intimate disper eH in Ile P ny times the cap icity per horsepower 


sion and trouble-free treating of 
heot and moisture sensitive ma 
terials, INSTANT CHOCOLATE MIX 


. ® Controlled particle size reduction is achieved 
cocoa and sugor) is processed 


through Entoleter Centrifugal Mix without screens, cutters, attrition or close grind- 
er (CentriMil™, Series 27 shown ing t ler inces 
above 


This high speed mixing provides ® Operates with low t mperature rise — ideal for 


accurate density control, treedom heat sensitive materials. 
from lumping and constant pack 
age-fill level Get the full story on IMPACT—cata- 


logs, data sheets, typical applications 


ag 
a 


efficient way for particle size reduction 

{/7 

: 
4¢ 

> 

| 

FREE test runs of your materials. 
33 


pioneer standardized invert sugar 


Favored by «ling food processors throughout the world since 1909 
Retained one the most valuable ingredients in 
products 1s the symbel and substance of freshness. 


NULOMOLINE FOR 


attracts and retains moisture baked products ... 
.. controls crystallization Candies . .. beverages .. 
.fetards fermentation and molds icings .. . toppings 
. counteracts shripkage concentrated syrups... 
. improves taste and flavor processed foods... 
...@nhances appearance, frozen desserts. 


NULOMOLINE SERVICE, with its broad @xperience, can help 
you impr and protect the quality of your products. 


Discuss your Problems in Confidence 
with NULOMOLINE SERVICE 


Nulomoli: 1s packed in large and small containers, tank wagons and 
tenk cars (ver direct or through your jobber, 


THE NULOMOLINE DIVISION 


AMERICAKR MOLASSES COMPANY 
ers of NULOMOLIME (Stondordized Invert Suge! aod Syrups 
120 WALL STREET, NEW YORK 5, N. Y 
330 Eovt Woter St. 17, 1 1300 West tos Anye'es Calif 
NULOMOUINE, 1461 Porthenais Mentreo!. Conodc 


Aerial view of our 
No. |}, Srockipn, 


search literature in suecinet 
sule’’ form. Currently available 
by application to the Foundation 
is ‘Immersion Crusting (Freezing 
of Poultry,’’ a discussion of this 
technique by Dr. Wm. Stadelman 
of Purdue University and others 
as presented at the Dallas meeting 
of the Foundation 


A four page bulletin deseribing 
food uses for 3,3’-Thiodipropionic 
Acid is available from American 
Cyanamid Company. This anti 
oxidant is being offered in exper! 
mental quantities by the Food In 
dustry Development Section of the 
Agricultural Division, P 
383, Prineeton, New Jersey 


PERSONNEL 


The appoint 

ment of Dr. Mar- 

cel Gagnon, | I'l 

member, as Pro 

duction Mana 

ger and Director 

of Researeh and 

Development of 

Alphonse Ray 

mond Limited 

Marcel Gagnon Montreal, has 

been announced 

by Mr. Jean Raymond, Q.C., Presi 

dent. Dr. Mareel Gagnon was a 
member of the Faculty of the Uni 

versity of Massachusetts where he 
directed a U.S. Army Research con 

tract as assistant-professor in the 
Department of Food Technology 


The promotion of three Hl. Kohn 
stamm & Co., Ine., chemists to 
executive posts has recently been 
announced, Dr, Samuel Zucker- 
man, plant superintendent in 
Brooklyn, has been named a vice 
president. Dr, David Jorysch, tech 
nieal director of the flavor depart 
ment and a member of TFT, and 
Dr. Robert Cooney, « research su 
pervisor, have been appointed as 
sistant vice presidents. 
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Dr. Ferdinand P. Mehrlich, re 
cently appointed Seientifie Diree 
tor of the U.S. Army Quartermas 
ter Food and 
Container Insti 
tute for the 
Armed Forces, 
Chicago, has 
actively taken 
over direction 
of the technical 
program of the 
Institute. Foods 


and packaging 


for simplified 


F. P. Mehrlich 


feeding systems 

radiation preservation of foods 
and the development of funetional 
packaging for Armed Forces” use 
are among the many investigations 
to which Dr. Mehrlich and his staff 
will give guidance 

Headquarters of the QukCt, 
AF is the Quartermaster Research 
and Engineering Command, Na 
tick, Massachusetts. Colonel Er 
vin Ll. Keener is Cémmandant of 
the LTnstitute Dr. Mehrlich sue 
ceeds Dr. Donald K. Tressler, who 
retired early in 1958 

From September 1955 until he 
joined — the Institute staff, Dr 
Mehrlich was engaged as a consult 
ant for various organizations in 
cluding: General Foods Corp., Ar 
thur Little, Ine National 
Planning Association, and the 
(‘oeoa Research Institute. He was 
vice president trustee, and diree 
tor of research of the International 
Basic Keonomy Corporation Re 
search Institute, New York. from 
August 1949 to July 1956; as 
sistant vice president in charge of 
research and a member of the 
executive committee of 
Pineapple Company, Ltd., Hono 
lulu, from April 1935 to August 
1949; and associate pathologist, 
Pineapple Research Institute, 
Honolul from August 1930) to 
April 1935 

\ native of Cineimnati, Ohno, 
Dr. Mehrlich received an A.B. de 
vree magna cum from 
Butler University, Indianapolis, 
Indiana. Tle received his doctorate 
from the University of Wisconsin, 
Where he pursued research stucies 
in plant physiology and pathology 
Dr. Mehrlich has published widely 
on these and other food-related 
subjects, and has been active in the 
professional societies including the 
Institute of Food Technologists 


Harold J. Humphrey, a charter 
member of IFT, and former re 
search manager for the Birds Eve 
division of General Foods Corp.., 
has been appointed to the newly 
created position of corporate re 
search consuitant He has been 
associated with GE's Birds Eye 
division and its predecessor com 
pany since 1926. He supervised one 
of the first frozen food packs and, 
since then, has held a succession of 
important technical posts in Birds 
Eve 

In his new capacity, Mr. Hum 
phrey will be closely associated 
with GE's new products and pio 
neering research program. He ts 
being succeeded by Dr. Kenneth 
Dykstra, also an IFT member. Dr 
Dykstra has been with GF sine 
1943, most recently as manager of 
the Birds Eye division laboratory 


at Albion, N. Y 


Clarence K. Wiesmann, general 
manager of quality control and 
food research at Armour and Com 
pany, was elected president of Re 
search and De 


velopment Asso 


elates Food and 


Container Insti 


tute at their re 


eent convention 


in 


Dr.William B 


Bradlev. Ameri 
ean lostitute of 


Baking. was 
C. K. Wiesman 


wo 


elected ehait 
man of the board; C. G. Harrel of 
Pillsbury Mills, Ine.. viee chain 
man: Weld Conley, Chain Belt 
Company, executive vice president ; 
(. F. Evers, Ac’cent-lnternational. 
vice president in charge of activi 
ties; Joseph Czarnecki, Griffiths 
waboratories, treasurer: and Col 
A Isker, Army, Ret 


secretary 


I 


The Associates, a non pront or 
yanization composed of representa 
tives of the food and container 
industries, cooperates with Quarter 
master Corps research workers in 
developing foods and containers for 
the Armed Forces. Membership is 
open to all segments of the food 


and packaging industries 


The appointment of Dr, Wolfgang 
Huber, an IFT member, as West 
(‘oast representative has been an- 
nounced by Food and Drug Re- 
search Laboratories, Ine. He will 
function in a liaison capacity be- 
tween the western clientele of the 
Laboratories and their headquarters 
in New York, Formerly with Win 


throp Chemical Co. and Eleetron- 


ized hemical Corp he has been 
active as an independent consultant 
since 1953. He has been associated 
vith Stanford University as re 
searen associate radiology and 
biopl VSICS since 1956 Dr. Huber 
Was among the pioneer contrib 
utors to Food Technology on the 


radiation preservation of foods. 


John E. Nicholas, center, Professor of 
Agricultural Engineering at Pennsylvania 
State University, and long-time member 
of IFT, was cited recently for his pio- 
neering spirit in food freezing. The prom- 
inent researcher and educator retires July 
1. Reading the citation on a plaque honor- 
ing Nicholas is Oscar C. Lange, right, of 
Allentown, Pa. At left is Mrs. Nicholas. 


Dr. Karl T. 
Keller, former 
direetor in 
charge of pro 
duction and de 
velopment of 
Schimmel & Co., 
A. G, 
Germany, has 
joined the chem 


Dr. K. T. Keller ical research 
staff of Fries «& 
Fries, Ine. He is well known as an 


authority in the aromatic field and 
had served his previous firm for 
over 20 vears. For the past few 
vears, since 1952, Dr. Keller has 
been chief chemist of Schimmel & 
(o., Inc. in New York 
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Homogenizer Bulletin H-55 


Wh 


FREE. Send for the G.T.A. Library of Product Information G.T.A. ... Means Gaulin 
Technical Assistance — best source on how to mix or move your product. 


Sub-Micron Disperser 
Bulletin SMD-55 


Cotloid Mill Bulletin C-57 


New Tricks for old 
blends with Gaulin 


“PARTICLE CONTROL’ 


Get the jump on costs and quality! See what a 

Gaulin Homogenizer or Colloid Mill can do for 

@ Flavor Emulsions: Smaller particle size, 
longer shelf life. 

@ Juices: Controlled texture and viscosity. 

@ Soups and Gravies: Makes product stable to 
freezing or steam sterilization. 

@ Baby Foods: Right particle size for small 
stomachs. 

@ Syrups: For smoothness, flavor and texture. 

Plus . . . superior dispersing and emulsifying for a 

great variety of food processing applications. 

Try Homogenizing your product. Send a 

sample or rent Laboratory Homogenizer for 

only $75.00 a month. Gaulin Technical Assist- 

ance will help you bring new cost-saving solutions 

to processing operations 


MANTON 


CO 


82 Garden Street, Everett 49, Mass. 
World's largest manufacturer of stanless steel reciprocating, 
rotory, pressure exchonge pumps, ditpersers, 
homogenzers and colloid mills 


Arthur J. King, an [Fl member 
and John H, Stuart were honored 
recently as the two top salesmen of 
the Vitamin division of Hoffmann 
La Roche Ine. Mr, King was pre 
sented with the Barell award, given 
annually to the salesman in the 
Vitamin division who has achieved 
the best sales record during the 
year. Mr. Stuart received the Vice 
President's award in recognition of 
his achieving the largest sales in 
crease for the year in the Vitamin 
division, 


Blase T. Mes- 
sina, a member 
of LET, has been 
named as tech 
nical service 
representative 
to the food in 
dustry for Kelco 
Co., working out 
of the Chicago 

B. T. Messina office, Mr. Mes 
Sina was tort 
merly associated with the research 
department of Krim-Ko Corp. He 
is a graduate of Illinois Institute of 
Technology where he participated 
in the food engineering co-op pro 
gram of the research division of 
Armour and Co. In his new posi 
tion he will provide technical as 
sistance on applications of algin 
in solving produet and processing 
problems of various foods 


Dewey H. Nel- 
son has heen 
promoted to «i 
mathager 
of the Be eeo 
Chemical divi 
sion of Food Ma 
chinery and 
Chemical Corp., 
Buffalo, N.Y 
Frederick A. 
Gilbert, for 


merly in that post, has recently 


D. H. Nelson 


been appointed general manager of 
FMC 's new inorganic chemicals de 
partment, of which Beeco is a part 
Mr. Nelson is a graduate of M.I.T.. 
and he has been with Beeco since 
1947, working first in the special 
projects department and later in 
the research department. He also 
served as midwest district sales 
manager in Chicago before return 
ing to Beeeo headquarters 
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INSTITUTE OF FOOD TECHNOLGISTS 


President President-Elect Evecutive Neeretary 


AKSEL G. OLSEN Ray B. WAKEFIELD CHARLES S. LAWRENCE 
101 Crestwood Lan Gerber Produets Con pain 76 W 4 ns Street 
Harbor Bluff Fremont, Michigan Chicago 3, Illinois 


! irgo, Florida an 
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Assistant Evecutive Secretary Gentry Division W. Ray JunK 
Marian A. Gitcurist Consolidated Foods Corp California & Ha n Sugar Ref. Corp. 
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Write to nearest regional secretary if within an area covered by a regional section, or to the Executive Secretary of the Insti- 
tute for an application form and information regarding qualifications and classifications. 
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at the Garrard Press 
510-522 N. Hickory St. 
Champaign, Illinois 


THE METHODOLOGY OF 
SENSORY TESTING 


a symposium held at the 
Seventeenth Annual Meeting of 
the Institute of Food Technol- 
ogists, Pittsburgh, Pennsylvania, 
May 15, 1957. 


* * 7 
ONE DOLLAR PER BOOKLET, POSTPAID 
* * * 


PLEASE REMIT PAYMENT, 
WITH YOUR ORDER, 
TO THE GARRARD PRESS. 


MICROBIOLOGIST 


Progressive manufacturer of processed 
meats requires bacteriologist with exper- 
ience in food plant for Research and De- 
velopment Labs. Excellent starting salary 
and opportunity for further advancement. 


Write fully as to education, age, exper- 
ience, and personal background to: In- 
dustrial Relations Department, Peter 
Eckrich & Sons, Inc., P. 0. Box 388, Fort 
Wayne 1, Indiana. 


WANTED: FOOD TECHNOLOGIST or 
CHEMIST by large manufacturer of 
maraschino cherries, ice cream and bakery 
fruits, and related items. Duties include 
quality supervision, product and process 
development. Both recent graduate and 
experienced applicants considered. In- 
clude in reply resume of training, ex- 
perience and salary requirement. RE- 
PLY BOX 610, Institute of Food Tech- 
nologists, 176 W. Adams St., Chicago 3, 
Ill. 


AVAILABLE: FOOD TECHNOLO- 
GIST—BA Degree—over 20 yrs. exp. in 
production, laboratory, quality control 
and administration, canned, frozen and 
dehydrated fruits and vegetables. Avail- 
able for position in management, super- 
vision or as technical director. Will 
locate anywhere, not averse to travel. 
Excellent health, excellent references. 
REPLY BOX 611, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


FOOD TECHNOLOGIST AVAILABLE: 
B.S. degree in chemistry, 20 yrs. experi- 
ence in product development, research, 
quality control, customer service in fats 
and oils, dairy products, packaged des- 
serts, condiments. Experienced in pro- 
duction and management. Mature, co- 
operative, creative. REPLY BOX 612, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 
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LABORATORY SERVICES 
for the FOOD, FEED, DRUG ond 
CHEMICAL INDUSTRIES 
Analyses, Biological Evaluation, 
Toxicity Studies, Insecticide Testing 
and Screening, Flavor Evaluation. 


Project Research and Consultation 


Write for Price Schedule 
Box 2217 * Madison 1, Wis. 


FOOD TECHNOLOGISTS 


An active, confidential service: Interview 
at your convenience. Call, write or wire: 
ladys Hunting (Consultant) 

Drake Personnel, Inc. 

Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, Ill. 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems 
@ Analyses of food materials and products 
@ Fiavor evaluation 
@ Product development 
Founded 1869 
Write for bulletin ‘Scientific Quality 
Control of Foods and Beverages” 
SCHWARZ LABORATORIES, Inc. 
Washington St., Mount Vernon, 


RESEARCH & PRODUCT 
DEVELOPMENT 


Multiplant food packer of canned fruit, 
vegetable and speciality items, located in 
Northeastern U.S., has challenging oppor- 
tunity for experienced graduate Food 
Technologist in supervising and directing 
the activities of a newly created Research 
and Product Development Department. 
Ph.D. degree desired but acceptable ex- 
perience and background could be sub- 
stituted. Send complete resumé to BOX 
609, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, Ill. 


‘ ANALYSES 


EVALUATIONS, CONSULTATION 
MAURICE AVE. at 58th ST., MASPETH 78, N.Y.C. 


* Formerly FOOD RESEARCH LABORATORIES, INC. 


STAFF CHEMIST 
QUALITY CONTROL 


CAMPBELL SOUP COMPANY 


General Office staff requires Ph.D. or ex- 
perienced M.S. in Biochemistry or Food 
Technology to assist in investigational 
and problem solving activities directed 
toward developing new and improved 
plant control procedures and food analy- 
sis methods. Will use advanced Quality 
Control techniques including statistical 
methods to improve and coordinate the 
Company-wide Quality program for food 
manufacturing. Write, outlining personal 
history and experience to: 
C. K. Corthell 
Employment Manager 
Campbell Soup Company 
375 Memorial Avenue 
Camden 1, New Jersey 
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Hf ou will come to Norda 


Pitch in and improve your products. 
Do it now. It’s easy to do it. 


Improve them with Norda Flavors. 


Norda values old-fashioned richness 
in Flavors. It tells in the taste. 


It sells more in the store. 


Flavor it with a Favorite—from 


Samples, free, by mY your business letterhead to 
"NORDA, 601 W. de St. New York 1, Y. Chicago * Los Angeles * San Francisco * Toronto * Montreal * Havana * London * Paris * Grasse * Mexico City 
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